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MC6809 PROCESSOR-20-BIT ADDRESS BUS 
DIRECTLY ADDRESSES UP TO 768K OF RAM 


Performance and capabilities never before possible are now 
available to you in the SWTPC S/09. Computer System.The 
S/09 uses the Motorola MC6809 processor, the most 
powerful 8-bit general purpose MPU available. It features 
more addressing modes than other 8-bit MPU's and an 
optimized consistent instruction set enhanced by powerful 
16-bit instructions. This, plus 24 indexing submodes, 
promote the use of modern programming techniques like 
position independent code, re-entrancy and recursion. 

The 20-bit address bus makes possible direct addressing of 
up to 768K of memory without any slow or clumsy pro¬ 
cesses such as bank switching. RAM memory is designed 
with independent control and array cards for economical 
expansion of memory. The DMA and the processor boards 
can access memory independently for different tasks. 


Multiuser capability is "built-in". No additional hardware 
is required to operate additional terminals. A dynamic 
memory management system can allocate available RAM in 
as small as 4K blocks to the various users or tasks. 

The dual-bus motherboard design used in the S/09 makes 
adding I/O ports to the system quick and economical. I/O 
address decoding for all I/O slots is supplied with the sys¬ 
tem. All serial I/O cards may be quickly programmed to run 
at standard baud rates from 110 to 38,400. 

Both multiuser and multitasking/multiuser operating sys¬ 
tems are available for the S/09. BASIC, PASCAL and an 
Assembler are immediately available. Editor and Debug 
programs are also available for use in system development. 


S/09 complete as shown with 128K bytes of RAM memory, one parallel and two serial I/O ports. . .$2,995.00 
128K memory expansion card...$1,995.00 



SOUTHWEST TECHNICAL PRODUCTS CORPORATION 
219 W. RHAPSODY 

SAN ANTONIO, TEXAS 78216 (512) 344-0241 
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Low-cost hard disk computers 

are here 


11 megabytes of hard disk and 64 kilobytes of fast RAM in a 
Z80A computer for under $10K. Two floppy drives, too. 
Naturally, it’s from Cromemco. 


It's a reality. In Cromemco's new 
Model Z-2H you get all of the above 
and even more. With Cromemco you 
get it all. 

In this new Model Z-2H you get 
not only a large-storage Winchester 
hard disk drive but also two floppy 
disk drives. In the hard disk drive you 
get unprecedented storage capacity 
at this price—11 megabytes unfor¬ 
matted. 

You get speed—both in the 4 MHz 
Z80A microprocessor and in the fast 
64K RAM which has a chip access 
time of only 150 nanoseconds. You 
get speed in the computer minimum 
instruction execution time of 1 micro¬ 
second. You get speed in the hard 
disk transfer rate of 5.6 megabits/sec. 

EXPANDABILITY 

You get expandability, too. The 
high-speed RAM can be expanded to 
512 kilobytes if you wish. 

And the computer has a full 12-slot 
card cage you can use for additional 
RAM and interface cards. 

BROADEST SOFTWARE SUPPORT 

With the Z-2H you also get the 
broadest software support in the 


microcomputer field. Software Cro¬ 
memco is known for. Software like 
this: 

• Extended BASIC 

• FORTRAN IV 

• RATFOR (RATional FORtran) 

• COBOL 

• Z80 Macro Assembler 

• Word Processing System 

• Data Base Management 

with more coming all the time. 

SMALL, RUGGED, RELIABLE 

With all its features the new Z-2H, 
including its hard disk drive, is still 
housed in just one small cabinet. 



Hard disk drive at lower left can be inter¬ 
changed just by sliding out and disconnecting 
plug. Seven free card slots are available. 
Z-2H includes printer interface card. 


Included in that cabinet, too, is 
Cromemco ruggedness and reliability. 
Cromemco is time-proved. Our 
equipment is a survey winner for 
reliability. Of course, there's Cro¬ 
memco's all-metal cabinet. Rugged, 
solid. And, there's the heavy-duty 
power supply (30A @ 8V, 15A @ 
+ 18 V, and 15A @ -18V) for cir¬ 
cuitry you'll sooner or later want to 
plug into those free card slots. 

CALL NOW 

With its high performance and low 
price you KNOW this new Z-2H is 
going to be a smash. Look into it 
right now. Contact your Cromemco 
computer store and get our sales 
literature. Find out when you can 
see it. Many dealers will be showing 
the Z-2H soon — and you'll want to 
be there when they do. 


PRESENT CROMEMCO USERS 

We've kept you in mind, too. Ask 
about the new Model HDD Disk 
Drive which can combine with your 
present Cromemco computer to give 
you up to 22 megabytes of disk 
storage. 



Cromemco 

incorporated 

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 • (415) 964-7400 

Tomorrow’s computers now 
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32K Board Pictured Above 


New RAM Prices. 

From The Dynamic Memory Company. 


16K—$249 32K—$375 

48K—$500 64K—$625 

Ever since we started making 
these memory boards over a year 
ago we have continued to lower 
our prices to stay competitive. 
Due to your confidence in us, we 
are again able to lower our 
prices! Our reliability has been 
proven by months of superior 
performance in thousands of 
installations. Our low-power boards 
are being used by quality-minded 
systems manufacturers across the 
country and overseas. 

4MHz boards now available. 

After receiving hundreds of 
requests, our engineering staff has 
come up with a new version of our 
board which runs on 4MHz Z-80 
systems. It wasn’t easy to come 
up with a high speed board which 
would operate as reliably as our 
450ns version, but after months of 
careful design and testing, we did 
it. The price of the 250ns board is 
$10 per 16K additional. 


All of our features remain. 

Our boards didn’t become great 
sellers only because of the price. 
We still offer you our deselect 
feature which allows our RAM to 
overlap with any fixed memory 
areas in your system. Also, the 
RAM area of our board is fully 
socketed so that you can expand 
the board yourself. 

Other standard features include: 
plug selectable addressing on 16K 
boundaries (shorting plugs are 
placed over wire-wrap pins to 
address the board — located on 
the top of the board for easy 
changes), S-100 and Z-80 
compatability and totally invisible 
refresh — no wait states. 

Fully assembled, tested, and 
guaranteed. 

All of our boards go through a 
rigorous testing procedure. They 
are then placed on burn-in running 
a series of memory tests to detect 
any other possible faults. After you 
receive the board, you are backed 
by us with a one year warrantee. 


Low power consumption keeps 
your computer from “losing its 
cool.” 

The total power consumption of 
our 16K board is typically less 
than 4 watts (+8V @ 300ma, 

+ 16V @ 1 50ma and -16V @ 
20ma). Boards with additional 
memory typically increase power 
consumption only 1 watt per 16K! 

Standard S-100 Interface. 

Our board is designed to 
interface with any standard S-100 
CPU. All of the timing of the board 
is independent of the processor 
chip, and the board is set up for 
different processors by changing 
two plugs on the board. 

Contact your local dealer. 

To find out more about our RAM 
boards, contact your local dealer. 

If he is unable to help you, call or 
write us for a fast' response. 
Central Data Corporation, 1207 
North Hagan Street, Champaign, IL 
61820. (217) 359-8010 

Central Data 
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EDITOR’S NOTEBOOK 


A VIEW FROM THE TOWER 

An editor of a magazine has a number of 
duties, several of which are fairly easy to fig¬ 
ure out. There are some that come with the 
territory. In my case this means being an in¬ 
dustry watcher. 

Being an industry watcher can mean 
several things, but for the major part it refers 
to keeping an eye on new technological ad¬ 
vances from the hardware makers, finding 
out what software geniuses are doing and 
trying to get a handle on how everything is 
coming together for the benefit of INTER¬ 
FACE AGE readers. 

There does happen to be more in being 
an industry watcher. That is in relationship 
to watching what the industry people are do¬ 
ing or think they are doing. 

The microcomputer industry, which just 
about anyone you talk to credits to Ed 
(remember MITS) Roberts, has already 
made several full circles since its inception 
about four years ago. We have seen every¬ 
thing from new hardware concepts based on 
new and unfounded ideas to introductions of 
equipment and software based on firm, 
tried-and-true methods — with the cycle 
repeating itself every few months when a 
new company enters the arena and one or 
two others go under for the third time. 

What has been more interesting is the 
cycles the people associated with the in¬ 
dustry have gone through. 

When all this started out, Adam Osborne 
was a Ph.D. with a consulting business and 
a fair amount of guts and insight, which 


• Full-Sized Disk Drive (Standard) 

• Up To Four Disk Drives 

• Z-80®* Micro-Processor 

• CP/M®** Disk Operating System 

• Printer Interface 

• Full Word Processing Capability 

• Designed for Business Use 

AVAILABLE SOFTWARE 

• Accounts Receivable/Payable 

• Payroll 

• General Ledger 

• Inventory 

• Mailing List 

• Text Processor 

• Plus 500 More! 
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within a very short period of time caused 
him to become known as a guru. Now 
within less than a year’s time, Adam has left 
gurudom to a higher level of attainment as a 
good businessman with a modicum of 
respectability. At the same time, other self- 
proclaimed gurus who had a degree of 
backing from prestigious companies are be¬ 
ginning to be found out for what they are, 
and their respectability is falling in logaryth- 
mic proportions. 

More distressing is that magazines and 
companies who would never have given 
credence to the micro phenomenon before 
are now giving indications that it was all their 
idea. IBM is making noises about a low cost 
system that will revolutionize the small busi¬ 
ness DP industry. If it is real and software ex¬ 
ists, it most likely will change the industry, 
since it is very difficult to compete against a 
company with more money than the federal 
government. 

A new group of industry-created and self- 
proclaimed gurus are beginning to show 
their heads. Some have been able to get 
government funds to do special studies on 
the social and economic impact of the so- 
called personal computer, and at the same 
time give pseudo-prestigious seminars on 
whether or not personal computing is worth 
it. All I can say to that is, “Come on, it’s 
time to drop the BS from the microcompu¬ 
ter game and settle down.” 

The Maxi and Mini world have been 
plagued for years with so-called experts and 
consultants who were nothing more than 


AVAILABLE LANGUAGES 

• BASIC Compiler (Included) 

• FORTRAN 

• Pascal 

• COBOL 

• And Many More! 

CALL OR WRITE NOW! 

MicroDaSys 

POST OFFICE BOX 36051 
LOS ANGELES, CA 90036 

(213) 935-4555 
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ordinary flimflam men and women. Unfortu¬ 
nately we have the same in the micro world. 
Their ranks are growing every day, mainly 
because you, the reader, are helping give 
them respectability in your desire to obtain 
DP help and understanding. 

Believe it or not, 80% of the seminars 
you go to are to tell you how smart the 
speaker is, not to help you or educate you. 
That fellow down the street who calls himself 
a consultant — what are his credentials? 
Look back in my notebooks and letters to 
the editor recently and see how many con¬ 
sultants have surfaced. Some are good and 
some are bad. I would choose to guess that 
a majority are bad. From my experience, 
they cannot even answer the most funda¬ 
mental of questions about good application 
planning. Many talk a good game, but few 
can carry the ball. 

My suggestion to professional engineers 
and businessmen who read INTERFACE 
AGE is to quit supporting the lip waggers; 
but make sure that the movers and shakers 
get the support they need. Remember there 
are surely more Berners, Wirths, Martins, 
Dijkstras, and Hoppers out there making 
significant contributions to the data process¬ 
ing industry. 

GOLDEN CLASSICS 

A number of you have written or called 
regarding a number of articles that were 
printed in INTERFACE AGE over the years 
to find out if reprints or back issues were 
available. Back issues are almost gone, but 
we have a super surprise: we are working 
feverishly to finish THE BEST OF INTER¬ 
FACE AGE, Volumes 1 and 2 — Software 
for John Dilks’ October show, as I men¬ 
tioned in July. 

This volume of software will include large- 
size listings of Lawrence Livermore BASIC, 
NIBL, Palo Alto tiny BASIC and Uiterwyk’s 
4K tiny BASIC. That’s right, a complete 
source listing supplied by Bob Uiterwyk 
himself. It will be placed in the public do¬ 
main on publication of the INTERFACE 
AGE Classic. 

Although all these BASICs would make 
the book worth it, we have included a 
number of Alan Miller’s best routines. 
Because many asked, the best of Peter 
Reece — from his cross assembler to his 
database management system — will be in¬ 
cluded. All the software in the book has 
been re-assembled or re-listed in BASIC, 
and published to be fully readable. We tried 
to include everything you wanted in these 
two volumes, but we did leave out business. 
•That is planned for later volumes. 

All volumes will have more software than 
you can use in a lifetime. We plan to publish 
these Classics about every 18 months, fea¬ 
turing only the very best of general and busi¬ 
ness software. 

SPEAKING OF SOFTWARE 

Many of you have expressed an indication 
that you like our move to more business 
orientation. We feel that this is an important 
area which deserves as much support as we 
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I’ve seen Lanier, Vydec, 
Xerox, Olivetti, and Wang. 
I’ve chosen WORDSMITH 
from MICRO DIVERSIONS. 

55 




Congressman Charlie Rose 
Chairman, Policy Group 
on Information and 
Computers 
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Yes, I’d like to learn more about Wordsmith.™ Send me your information packet. 


Name-——- 

Micro Diversions, Inc. 

Company- 8455-D Tyco Road, 

Address-—-——- Vienna, Virginia 22180 

Cily_State_Zip-- (703)827-0888 
















can qive it — watch for the businessman’s 
handbook in November. However, to do 
this we need more business software from 
you. We are currently looking for some 
unusual business offerings such as an AP¬ 
PLE application for the optometrist to dis¬ 
play a diagram of an eye, allowing the doc¬ 
tor to make indications on it then save it in a 
patient file. 

I recently talked to three of the coroners 
who were attending the American Airlines 
crash in Chicago, and discussed some of 
the difficulties that arise when collecting data 
from a major disaster. Although that may 
sound tasteless, it is a part of life which must 
be addressed. 


We would very much like to receive an ar¬ 
ticle on what a coroner needs information- 
wise, with a program that assists him or her 
in the epilating of that information. In the re¬ 
cent air disaster, handling and matching up 
personal property of the deceased was a ma¬ 
jor problem for the disaster teams. 

Along those same lines, has anyone 
worked out a program to assist medical 
students in the study of anatomy by display¬ 
ing different structures such as bone, mus¬ 
cle, etc.? 

How about the use of fiber optics in the 
transmission of data or video information? 
Does anyone at Tl want to write about this? 


I am also looking for articles on telecom¬ 
munications, electronic mailboxes and 
robotics. Specifically software articles on 
how to make the robot work and function. 
An important area we want to see addressed 
is the use of the micro in solving the energy 
problem. 

IT S READY 

The new INTERFACE AGE Style Guide is 
off the presses and is available now. You 
can either pick it up at the Personal Com¬ 
puter Convention in October or send a 
legal-size self-addressed stamped envelope 
to: Style Guide, INTERFACE AGE Maga¬ 
zine, P.O. Box 1234, Cerritos, CA 90701. 

WHO I REALLY WANT 
TO HEAR FROM 

I consistently hear from everyone using 
the micro in business or home, but I very 
rarely hear from the non-DP’ers. What we 
would like to find out, and so would a 
number of personal computer companies, is 
do you want a micro in the house to balance 
your checkbook, turn the sprinkler on, or 
play football with you? 

In other words, Mr. and Mrs. America, 
where is the personal computer industry go¬ 
ing in your opinion? Is there a personal 
computer industry? Will computers be in 
every home? Rather than let us so-called ex¬ 
perts shoot our knowledgeable mouths off, 
you tell us. Write to: I THINK, INTERFACE 
AGE Magazine, P.O. Box 1234, Cerritos, 
CA 90701. 

—carl 


CALL FOR ARTICLES 

INTERFACE AGE is seeking articles on hard¬ 
ware and software, particularly concerning 
Apple, TRS-80, Atari and Heath computer sys¬ 
tems. Other areas of interest include medical 
and educational applications, special functions 
of microprocessors, telecommunications and 
video graphics, both on screen and hardcopy. 

Payment ranges from $20 to $50 per pub¬ 
lished page. Articles describing company pro¬ 
jects or products carry the company byline, but 
no payment is offered. Submittals should in¬ 
clude an abstract, outline and return envelope. 

Manuscripts should be typed, double spaced 
with 1 ” margins. Minimum length is 4 pages, 
unless programs are included. Photos should 
be numbered and have a brief description at¬ 
tached. Tables, listings, etc. should be on sep¬ 
arate pages. Computer listings should be print¬ 
ed using a new ribbon to assure good repro¬ 
duction. Authors are requested to submit a 
statement of their background and expertise. 

The publisher assumes no responsibility for 
artwork, photos or manuscripts. No acknowl¬ 
edgement is made unless accompanied with a 
stamped return envelope. 

For submission or details contact Carl War¬ 
ren, Editor-in-Chief, INTERFACE AGE 
Magazine, 16704 Marquardt Ave., Cerritos, 
CA 90701. Please do not phone. 


PASCAL 
PERFORMANCE 



The new Pascal Computer System is driven by a unique 16-bit Pascal 
MICROENGINE™ — the first microprocessor hardware designed 
exclusively for direct high-level language execution. ■ The 
processor is incorporated into a single board computer system, the 
WD/90, which directly executes Pascal intermediate code generated 
by the University of California at San Diego (UCSD) Pascal compiler, 
Release 111.0. ■ Since P-code output by the Pascal compiler 
represents an ideal architecture for a computer executing Pascal 
programs and since the WD/90 directly executes P-code (no 
interpreter), these programs execute up to five or more times faster 
than equivalent systems. 

The WD/90 Pascal MICROENGINE™ Computer includes: ■ Pascal 
MICROENGINE™ processor ■ 64K bytes of RAM Memory ■ Two 
RS-232 asynchronous/synchronous ports (110-19.2K baud-full 
duplex) ■ Two 8-bit parallel ports (500 kHz maximum data rate) ■ 
Floppy disk controller with direct memory access (DMA), switch 
selectable for: single or double density (IBM format); mini or standard 
floppy; 1 to 4 drives (same type) ■ Floating point hardware 
(proposed IEEE standard) ■ Memory Mapped I/O ■ Enclosed 
power supply ■ Complete UCSD Pascal Operating System 
(Release 111.0) 

WESTERN DIGITAL 

3128 Redhill Avenue, Box 2180 • Newport Beach, CA 92663 
(714) 557-3550, TWX 910-595-1139 

FOR FURTHER INFORMATION CONTACT 
DISTRIBUTOR: CIT (714) 979-9920 
RETAIL: Your LOCAL COMPUTER Store 
OEM: Your WESTERN DIGITAL Sales Representative 
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Solve your personal energy crisis. 
Let VisiCalc" Power do the work. 



With a calculator, pencil and paper you can spend hours plan¬ 
ning, projecting, writing, estimating, calculating, revising, erasing 
and recalculating as you work toward a decision. 

Or with VisiCalc and your Apple* II you can explore many 
more options with a fraction of the time and effort you've spent 
before. 

VisiCalc is a new breed of problem-solving software. Unlike 
prepackaged software that forces you into a computerized 
straight jacket, VisiCalc adapts itself to any numerical problem 
you have. You enter numbers, alphabetic titles and formu¬ 
las on your keyboard. VisiCalc organizes and displays this 
information on the screen. You don't have to spend your 
time programming. 

Your energy is better spent using the results than 
gettirtg them. 

Say you're a business manager and want to project 
your annual sales. Using the calculator, pencil and 
paper method, you'd lay out 12 months across a 
sheet and fill in lines and columns of figures 
on products, outlets, salespeople, etc. You'd 
calculate by hand the subtotals and summary 
figures. Then you'd start revising, erasing 
and recalculating. With VisiCalc, you simply 
fill in the same figures on an electronic 
"sheet of paper" and let the computer do 
the work. 

Once your first projection is complete, 
you're ready to use VisiCalc's unique, 
powerful recalculation feature. It lets you 
ask "What if?" examining new options and 
planning for contingencies. "What if" sales 
drop 20 percent in March? Just type in the 
sales figure. VisiCalc instantly updates all 
other figures affected by March sales. 


Or say you're an engineer working on a design problem and are 
wondering "What if that oscillation were damped by another 10 
percent?" Or you're working on your family's expenses and 
wonder "What will happen to our entertainment budget if the 
heating bill goes up 15 percent this winter?" VisiCalc responds 
instantly to show you all the consequences of any change. 

Once you see VisiCalc in action, you'll think of many more 
uses for its power. Ask your dealer for a demonstration and dis¬ 
cover how VisiCalc can help you in your professional work and 
personal life. 

You might find that VisiCalc alone is reason enough to 
own a personal computer. 

VisiCalc is available now for Apple II computers, with 
forother personal computers coming soon. The Apple 
II version costs just $99.50 and requires a 32k disk system. 
For the name and address of your nearest VisiCalc 
dealer, call (408) 745-7841 or write to Personal 
Software, Inc., Dept. I, 592 Weddell Dr., 
Sunnyvale, CA 94086. If your favorite 
dealer doesn't already carry Personal 
Software products, ask him to 
give us a call. 


CIRCLE INQUIRY NO. 73 

TM-VisiCalc is a trademark of 
Personal Software, Inc. 

* Apple is a registered trademark 
of Apple Computer. Inc. 
















LETTERS TO THE EDITOR 


SWEPT UNDER THE RUG 

Dear Editor: 

The June issue of INTERFACE AGE has 
been on my desk for some time with the 
magazine opened to page 13 and your arti¬ 
cle headed “THE TRADES DO IT AGAIN.” 

I am very surprised with your reasoning to 
hide the bad knews from the poor slobs who 
just might end up holding another short 
stick in the microcomputer sales game. 

The article in Electronics News didn’t 
hasten the road to bankruptcy for any com¬ 
pany discussed therein. If it really gets down 
to who is doing what to whom, there is hardly 


The disk controller that brings S-100 
bus micro computers together with 
large capacity hard disk drive. 
Versatile. 

It’ll interface S-100 bus micro computers with 
all fixed or removable media disk drives with 
storage module (SMDj interfaces. These drives 
range from 10 to 300 megaytes per drive, 
including most “Winchester" type drives. Each 
Konan SMC 100 will control up to 4 drives... 
that's up to 1200 megabytes of hard disk per 
controller. And the SMC-100 lets you take your 
pick of hard disk drives (Control Data. Fujitsu. 
Microdata. Kennedy. Memorex. Ampex. and 
Calcomp, for example). 

The SMC-100 works with your micro compu¬ 
ter. It’ll wait for your memory — it allows 
intermixing of slow and fast memories. It uses 
standard 1/0 instructions. And the optional 
driver ROM. addressed through descriptors, 
allows the SMC-100 to handle all disk inter¬ 
facing. including error recovery and bad track 
mapping. 

Fast. 

The SMC-100 transfers data at high speed. 6 to 


an industry in this country that is not watched 
over by the “trade” press and the public is 
far ahead in general because of their efforts. 

I don’t believe that you want to make the 
microcomputer industry a protected field 
from the rest of the electronics industry; if 
you want to argue a point you think is incor¬ 
rect, then do so, but don’t broad brush the 
whole effort. 

And so today, another microcomputer firm 
that once held great promise bites the dust. 

Someone, besides God, must watch over us. 

Martin J. Weitzman 
Loomis, CA 


10 megahertz rates, with full onboard sector 
buffering and sector interleaving. Its DMA is 
considerably faster than most other S-100 DBA 
controllers. 

Cost efficient. 

The SMC-100 takes advantage of low cost-per- 
megabyte disk drive technology making the 
typical cost per megabyte about $100. 

And the price is right. 

The SMC-100 is a fast, efficient and versatile 
hard disk controller. It allows you to use low 
cost-per-megabyte technology. And. it's priced 
to keep your micro computer system micro- 
priced. 

The O.E.M. single quantity price is only $1650. 
with driver ROM option. And excellent quantity 
discounts are offered. 

Complete subsystems available. 

C0C 32 megabyte cartridge module drive, pack, 
controller and cables. $6800. 

Dave Baughman has the answers. Talk to him 
today. You can call him on Konan’s order 
number: 602-269-2649. Or write him at Konan 
Corporation. 1448 N. 27th Avenue. Phoenix. 
Arizona. 85009. 


Mr. Weitzman does bring up a valid point, 
industry does need some form of watch¬ 
dog. However, being a watchdog is one 
thing and irresponsible reporting another. 
The Electronic News article gave the im¬ 
pression that the entire microcomputer in¬ 
dustry is on the skids, something that is 
definitely not so. 

What is interesting is that Electronic News 
made no effort to report financial problems 
a major Southern California mini maker is 
having. The major trade tabloids still are 
only paying lip service to the micro world, 
and only when scandal can be reported. 

My purpose in June was not to downplay 
the companies that suffered bankruptcy. I 
sincerely feel most of them deserved it be¬ 
cause of their inadequate management. 

Many of the companies went down the 
tube because of what I call * 'three-piece suit 
fever. ” The company started making a few 
dollars, the principals' heads got bigger 
than the bank accounts and before you 
know it, no more dollars; no way to pay for 
advertising, parts or engineering and con¬ 
sequently no more company. 

Yes, Mr. Weitzman, I agree that the prob¬ 
lems companies suffer should not be broad 
brushed. But care should be taken in pos¬ 
sibly forcing a potentially good company in¬ 
to bankruptcy through poor judgment in 
reporting. —carl 

‘FIX' CONVERSIONS 

Dear Editor: 

In the June 1979 issue of INTERFACE 
AGE on page 38 is a most useful program, 
even though such conversions have ap¬ 
peared here and there in other magazines 
from time to time. One, I recall, converted 
decimal numbers to other bases. Another 
converted any base to any other base, an in¬ 
teresting though somewhat dubious capabil¬ 
ity. Written in PolyMorphic BASIC, the pro¬ 
gram in the June issue might be a little diffi¬ 
cult to implement as it stands by those of us 
with other BASIC languages. I would pro¬ 
pose three simple modifications to aid the 
“not-so-diehard” programmer. 

I happen to be using M BASIC with 
CP/M, but these mods could apply prob¬ 
ably to any of the Altair-type BASICs. 

First, and most obvious, replace the multi¬ 
ple-statement delimiters shown as “\” 
with 

Second, replace the following expressions 
with new ones: 

Old New 

Line Expression Expression 

173 Q$(A,A) MID$(Q$A1) 

225 B$(K,K) MID$(B$,K,1) 

320 0$(K,K) MID$(0$,K,1) 

425 H$(K,K) MID$(H$,K,1) 

Third and perhaps most important, it may 
be necessary to control via software the 
round-off error inherent to your interpreter.- 
The test is to select an input base of “H” 
and an output base of “B”. Then for the 
HEX number use “FFFF”. If the computer 
prints “1111111111111110” instead of 
all 1’s, then you have this problem. The 



1448 N. 27th Ave. • Phoenix, AZ 85009 • 602-269-2649 
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It s.versatile. It s fast It's efficient. 

It's Kenan's SMC-100. 


r2n$h$: t , , ■*£'; mm rTn 

'2t%! tj { H tf 

\ m 





8 INTERFACE ACE 


CIRCLE INQUIRY NO. 50 


OCTOBER 1979 




















At $995, w 


Plus lots more. For a free 
brochure, print sample, or the 
name of the Paper Tiger dealer 
nearest you, write or call. Integral 
Data Systems, 14 Tech Circle, 
Natick, Massachusetts 01760. 
Call toll-free 800-343-6412. 

In Massachusetts, Alaska, and Hawaii 
call (617) 237-7610. 

A r\ CIRCLE INQUIRY NO. 44 


The Paper Tiger sets a new stan¬ 
dard for low-cost impact printers 
More capability. More versatility. 

■ Eight software-selectable 
character sizes. 

■ 80 and 132 column formats. 

■ Full forms control. 

■ DotPlot™ graphics option. 

■ Connects directly to Apple II, 
TRS-80, and other personal 
computers. 


Integral Data Systems, Inc 
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Shugart invented the minifloppy in 1976. 

Today there are more than 100,000 of the little drives 
in use. That's because users want the affordable 
random access data storage of the minifloppy. 

Shugart packs years of proven floppy 
drive technology into this tiny package. Up to 110 
kbytes of data storage. Fast random access of 
about one-half second. And high speed data trans¬ 
fer of 125 kbits per second. Plus sensible, 
maintenance-free features like write protect to 
prevent accidental data loss, an activity light to 
indicate when the drive is selected by your 
computer and a door interlock to protect your 
media from damage. 

Our proprietary read/write head provides 
maximum data interchange margins, and it is 


positioned precisely on the selected track by a 
patented spiral cam actuator. The DC drive motor 
with integral tachometer assures accurate diskette 
rotation and low heat dissipation. A die cast 
aluminum base plate provides a solid foundation 
for the drive. 

At Shugart, technology leadership is more 
than a slogan, it's a commitment. Get reliability 
and value when you invest your money for floppy 
disk storage. Ask for the standard of the industry, 
minifloppy. If it isn't Shugart, it isn't minifloppy. 

yM Shugart 

435 Oakmead Parkway, Sunnyvale, California 94086 


See opposite page for list of manufacturers featuring Shugart’s minifloppy in their systems. 

TM minifloppy is a registered trademark of Shugart Associates 
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same type of error can be observed by out- 
putting to octal instead of binary. The above 
input would give octal output “177776” in¬ 
stead of “ 177777”. The cure is to add .5 to 
the last statement in lines 70 and 110 and 
find the INT (integer) of the right-hand side 
of the statement (e.g. line 70: N(K+1) = 

I NT(N (K) - (K) * M + 5). 

These changes seem to solve the prob¬ 
lems I had with the program. Perhaps some 
of your readers found the same difficulty and 
would like the “fix.” 

Jon Lindsay 

Jon, thank you. Your fix helped a great 
deal. 

FAMILY TREE SOFTWARE WANTED 

Dear Editor: 

I would very much appreciate your mak¬ 
ing a brief note in your publication about a 
specialized interest of mine in the hope that 
it might be read by others of a similar interest. 

Briefly, I bought an Apple II (6502) 
microcomputer last year in the hope that it 
would bring order out of chaos in the col¬ 
lected documentation I have of several thou¬ 
sand ancestors. I would like to be able to 
store, file, sort, retrieve, and cross-reference 
genealogical data. I would like to be able to 
have pedigree, individual and family group 
printouts as well as indexes. The Mormons 
have done excellent work, but they use IBM 
370s. Some.work out of the University of 
Utah has focused on minis using an excel¬ 
lent soundex code with pointer systems for 
parents and progeny, but the adaptation to 
micros is not clear. 

I would like to hear from others of a simi¬ 
lar interest (it also has relevance to tracing 
genetic disorders and there are other 
analogs) so that possibly a network of infor¬ 
mation could be pooled and shared. 

Clifton Howard, M.D. 

58 Van Orden Rd. 

Harrington Park, NJ 07640 

Associate Editor Jim Schreier has just the 
article, which will be coming up shortly. 

A LOT TO SAY 

Dear Editor: 

About a year ago I had subscriptions run¬ 
ning for five of the many computer maga¬ 
zines on the market and one newsletter. 
This year, as inflation started taking its toll 
on my purchasing power, I took a serious 
look at my subscription list. I found that for 
the most part I only read two of the maga¬ 
zines and the newsletter thoroughly and 
often enough to warrant continuing them. 
One of the two was INTERFACE AGE 
which I look forward to, as I do the other 
one, every month. Keep up the good work 
and keep it coming. 

I have written a letter to Mr. John Dilks 
regarding some ideas which I thought might 
be of interest and of value to him regarding 
Personal Computing 79, which I was very 
pleased to see you announce. A couple of 
those ideas are sort of unknown quantities, 
and I thought you — by publishing part of 


my letter or soliciting response from your 
readers in some other way — could evaluate 
the amount of appeal these ideas might 
have to people who may be attending Per¬ 
sonal Computing 79. 

The first of these ideas is the possibility of 
having some special program activity for 
computer widows, the wives of computerists 
who are either not interested or possibly 
who don’t know much about microcom¬ 
puters. My wife showed some real interest 
when I mentioned the idea to her. That, it 
now occurs to me, raises the question of 
what sort of program might interest them? 

My next idea occurred to me as I was 
answering a letter from a reader of Physi¬ 
cians Microcomputer Report, which I men¬ 
tioned in a letter to Dr. Orosz. That is the 
possibility of people who, like myself, are in¬ 
volved in or are interested in microcomputer 
applications for various segments of the 
health care industry getting together to swap 
ideas and experiences and perhaps establish 
some ongoing communications among 
some of them. This group of unknown 
number I refer to as health care micro¬ 
computer entrepreneurs. Arrangements for 
such a meeting could be adapted to the 
number of interested parties. 

Those are the ideas. What they may 
amount to, how much interest they may sti¬ 
mulate, I have no idea. You, Mr. Dilks, Dr. 
Orosz and Adam Osborne probably have a 
far greater sense of whether either of these 
ideas has much potential or not. In the event 
that no one else is interested in carrying the 
ball, I would be interested in hearing from 
any ‘health care microcomputer entrepre¬ 
neurs’ who are planning to attend Personal 
Computing 79 and would like to get 
together for some chit chat and to exchange 
names and addresses. 

As I really am not in a position to carry the 
ball for the computer widows idea, that one 
I’ll leave purely to the judgement of you 
gentlemen who know the territory better 
than I could possibly hope to. 

Thomas H. Swalenberg 
Health Care Systems Management Services 
P.O. Box 13089 
Columbus, OH 43213 

Well, Tom, it's hard to say what will and 
won’t be of interest. Last year at John’s 
show just about every special interest group 
found someway to get together. Since it’s 
your idea, why not have everyone get in 
touch with you and pick a specific meeting 
place, say in front of the INTERFACE AGE 
booth — you won 7 be able to miss us. 

KEEPING ME HAPPY 

Dear Editor: 

I am extremely pleased with the content 
and format of your magazine. I receive all 
the major home/small business oriented 
computer magazines, and your magazine 
would be an excellent example for some of 
the others to copy. “Copying is the highest 
form of flattery” etc. etc. 

W. Douglas Wilkens 
Womelsdorf, PA 
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systems 
made by these 
eompaiileso 


Altos Computer Systems 

2378-B Walsh Avenue 
Santa Clara, CA 95050 


Apple Computer 

10260 Bandley Dr. 
Cupertino, CA 95014 

Digital Microsystems Inc. 

(Formerly Digital Systems) 
4448 Piedmont Ave. 
Oakland, CA 94611 


Imsai Mfg. Corporation 

14860 Wicks Blvd. 

San Leandro, CA 94577 

Industrial Micro Systems 

633 West Katella, Suite L 
Orange, CA 92667 

North Star Computer 

2547 9th Street 
Berkeley, CA 94710 

Percom Data 

318 Barnes 
Garland, IX 75042 

Polymorphic Systems 

460 Ward Dr. 

Santa Barbara, CA 93111 


Problem Solver Systems 

20834 Lassen Street 
Chatsworth, CA 91311 


Processor Applications Limited 

2801 E. Valley View Avenue 
West Covina, CA 91792 


SD Sales 

3401 W. Kingsley 
Garland, TX 75040 

Smoke Signal Broadcasting 

6304 Yucca 
Hollywood, CA 90028 


Technico Inc. 

9130 Red Branch Road 
Columbia, MD 21045 


Texas Electronic Instruments 

5636 Etheridge 
Houston, TX 77087 

Thinker Toys 

1201 10th Street 
Berkeley, CA 94710 

Vista Computer Company 

2807 Oregon Court 
Torrance, CA 90503 


y/' Shugart 
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Get big system performance 
from your small computer 

Bigger isn’t always better, but large-system experience and a national 
communications network can help you get more out of your small computer. 


Our large-scale computer time sharing system 
is now available to small computer users during off-peak 
hours (nights, weekends) via local phone calls. 
Cost: $5.00 an hour, billed in one-minute increments of 
about eight cents each! 

IMBcrolUET 








M/UcraH/ET 


What is it? 

A remote, on-line computing service available via 
local phone lines in 25 major metropolitan areas. 
It is available from 6 p.m. to 5 a.m., local time, daily 
as well as all day on weekends and most holidays. 

Who is it? 

MicroNET service is provided by the Personal Com¬ 
puting Division of CompuServe Incorporated, one 
of the nation’s leading time sharing computer serv¬ 
ice companies. We are a multi-million dollar com¬ 
pany serving many Fortune 500 companies and 
large government agencies for the last ten years. 

What services do I get? 

• Practical personal programs 

• Ability to communicate with other small computer 
users 

• Opportunity to buy and sell software through the net¬ 
work, 

• Time-saving business applications 

• Educational aids 

• Easy-to-use programming languages 

• Advanced programming and diagnostic tools 

• Games (including many multi-player mind-bogglers) 

What do I have to have to access MicroNET? 

The minimum requirement is a terminal with com¬ 
munications interface and a telephone. However, 


the full capabilities of the MicroNET service will be 
realized by using a microcomputer with modem 
interface and a modem set for “originate” mode at 
300 BAUD. 

What does it cost? 

By using our equipment during off-peak hours, we 
can keep our rates extremely reasonable. There is 
a one-time charge of $9.00 to sign up. Then you will 
be billed (via Master Charge or Visa cards only) at 
the rate of $5.00 per hour. Minimum charge per 
access is $1.00 for up to 12 minutes of computer 
time. 

Can I store data? 

Yes, up to 64,000 bytes of on-line file storage for up 
to seven days between accesses. For your protec¬ 
tion, we will disconnect automatically if your per¬ 
sonal computer is left unattended for 15 minutes. 

I want to know a bit more. 

Good. Send in the coupon. You’ll receive more de¬ 
tailed information and an application. When you re¬ 
turn the application, including your Master Charge 
or Visa number (because we bill electronically to 
help keep the price low), we’ll send your user iden¬ 
tification number and password, user guide, and 
local phone number so you can put the power of 
our large system to work for your small computer. 



Mail to: 



CompuServe 

Personal Computing Division 
5000 Arlington Centre Blvd. 

Columbus, Ohio 43220 

Send me information on MicroNET. 


Name_ 

Address_ 

City/State/Zip 



IMIcrnHIET k 


Cities with local phone service access: Akron, Atlanta, Chicago, Cincinnati, 
Cleveland, Columbus, Dallas, Dayton, Denver, Detroit, Houston, Indianapolis, Los 
Angeles, Louisville, Memphis, West Caldwell (NJ), New York, Philadelphia, Pitts¬ 
burgh, San Francisco, Stamford (CT), St. Louis, Toledo, Tucson, Washington D.C. 
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YOUR SYSTEM 
DESERVES THE 
VERY BEST. . . 



48” wide desk with Micro shelf 



48” desk with electronics enclosure 
and Plexiglas door 



Terminal stand, 36” wide, 26” high 


. . .Call us for information on how we 
can help you achieve the very best. . . 
a wide selection of styles, sizes, and 
colors is available. 

COMPUTER FURNITURE 
& ACCESSORIES 

1441 West 132nd Street 
Gardena, CA 90249 
(213) 327-7710 
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COMMENTS ON TDL BASIC 

Dear Editor: 

I enjoyed John Lehman’s article on SABR 
(May ’79). I was particularly glad to see his 
method of performing data I/O from TDL’s 
BASIC. 

However, to get one point out of the way 
first; my version of TDL’s 12K BASIC uses 
SWITCH 1 to return to the console after us¬ 
ing SWITCH 2. Your article used SWITCH 
3. It could be that the 8K and 12K BASICs 
differ on this point. 

I purchased a XITAN computer along 
with TDL’s 12K BASIC, Text Editor and 
Assembler. I implemented a controlled cas¬ 
sette reader via the method of TM #106 in 
order to use the editor and assembler. Need¬ 
less to say, the time consumed reading and 
rewinding tapes became very frustrating. 

So I “graduated” to a North Star disk 
operating system. It did not take much effort 
to combine the ideas in TM #106 with the 
North Star DOS primitives to be able to 
SAVE and LOAD TDL BASIC programs 
and editor and assembler files on disks. 
However, saving and reading data from 
TDL’s BASIC programs has eluded me — 
till now. 

My method of using North Star disk files 
with TDL programs consists of jumping to 
the ZAPPLE monitor and using modified 
“K” commands (per TM #106) to NAME 
and OPEN disk files for reading and/or 
punching. Then I ‘G’o back to the TDL pro¬ 
gram to read or save the file. If I am punch¬ 
ing, another jump must be made back to the 
monitor to read in the last buffer and close 
the file. 

Until I read your article, I had never 
thought of using the LPRINT operation to 
get to the punch. Now, after opening a file 
as described above, I can switch the printer 
to the punch via a POKE instruction and 
LPRINT the data to a disk file. When read¬ 
ing in data, I dummy the printer by POKE- 
ing a return (C9) at its address. Below is a 
listing of the program segment used to ac¬ 
complish these operations. 


A NEW LANGUAGE? 

Dear Editor: 

I am somewhat amused by all the atten¬ 
tion being paid to the language Pascal. Cer¬ 
tainly it is far better than BASIC currently be¬ 
ing used in microcomputers. But, if the 
trend towards compiled languages con¬ 
tinues, programmers would do well to look 
at C. 

For sheer ease of programming C just 
can’t be beaten. Its concise syntax and total¬ 
ly free format gives power and legibility 
(simply lacking in BASIC). The obtuse syn¬ 
tax of Pascal is simply an eyesore compared 
to C (for example ‘BEGIN’ and ‘END’ are 
replaced by { & } in C). 

Perhaps you should look at this language 
even though it’s available mainly under 
UNIX in minicomputer systems like the 
PDP-11 (for which it was designed). Cur¬ 
rently I’m writing a C-compiler for Z-80 
based systems (TRS-80) and several of my 
friends (C addicts all) are anxiously waiting 
for its completion. 

Francis Pinteric 
693 Camelot Dr. 

Sudbury 
Ontario, Canada 

It appears that everyone has his or her 
special language. Personally, I think Pascal 
is OK; BASIC is ideal just because; but 
English — and it f s coming — works best. 

—carl 

I KNOW WHAT "S” IS 

Dear Editor: 

In your Letters to the Editor section of the 
May 1979 issue, Bob O’Brien stated that he 
could not find the purpose of the “S” bit in 
Western Digital’s 1771 Floppy Disk Con¬ 
troller Chip. I hope the following explana¬ 
tion will help Mr. 0‘Brien and other readers. 

When the “S” bit of the Read Track 
Command is set to a zero, the 1771 will 
synchronize the data stream when each ad¬ 
dress mark (with missing clocks) is read off 
the diskette. This allows for diagnosing disk 
problems by providing a “byte-by-byte” 
transfer to the data register. All data, gaps 
and address marks appearing on the disk 
are sent to the data register. 

When the “S” bit is set to a one, synchro¬ 
nization on every address mark is inhibited. 


William F. Curran 
Austin, TX 


3000 REM - SUBROUTINE TO SAVE FILES 

3810 REM - FORMAT IS FILE LABEL,#V, #C, INDIVIDUAL LABELS, V1C1,V1C2,ETC 

3820 PRINT*PRINT'?"STARTIND SAVE“=PRINT :PRINT 

3050 POKE &F316*478 REM SWITCH PRINTER TO PUNCH ROUTINE 

3060 LFRINT Tt : LPRINT VB ; LPRINT CS 

3070 FOR 1=1 TO VB LPRINT Ltd) NEXT I 

3080 FOR 1=1 TO CS; FOR. J=± TO VB= LPRINT DCI,J> 

3090 NEXT J- NEXT I 

3895 POKE &F816 > &32 REM RESET PRINTER ADDRESS 
3100 PR I NT : PR I NT “CLOSE OUTPUT FILE'* = STOP 
3110 PRINT : PRINT “DATABASE SAVED" PRINT 
3120 RETURN 

3200 REM - LOAD DATABASE FROM FILE 

3225 POKE &F815,&C9 REM DUMM'-’ OUT PRINTER WITH "RETURN ' <CSO 
3230 SWITCH2 

3240 INPUT T$ : INPUT VB: INPUT CS 

3250 FOR 1=1 TO VB INPUT L$a> = NEXT I 

3260 FOR 1=1 TO CS FOR 3=1 TO VB- INPUT DCI,J> 

3270 NEXT J' NEXT I 

3280 POKE &F915,&C2 REM RESET PRINTER JUMP <C3> 

3300 SWITCH 1 

3310 PRINT "FILE LOADED'* 

3320 GOTO 350 
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9 How to buy 
personal com] 



In California, a store owner charts sales on his Apple 
Computer. On weekends though, he totes Apple home to help 
plan family finances with his wife. And for the kids to explore 
the new world of personal computers. 

A hobbyist in Michigan starts a local Apple 
Computer Club, to challenge other members 
to computer games of skill and to 
trade programs. 

Innovative folks everywhere 
have discovered that the era of the 
personal computer has already 
begun—with Apple. 

Educators and students use Apple 
in the classroom. Businessmen trust 
Apple witli the books. Parents are 
making Apple the newest family pastime. And kids of all 
ages are learning how much fun computers can be. 


Visit your local computer store 

The excitement starts in your local computer store. It’s 


a friendly place, owned by one of your neighbors. He’ll show 
you exactly what you can use a personal computer for. 

What to look for 

Your neighborhood computer store has several 
different brands to show you. Chances are the salesman will 
recommend an Apple Computer. Apple’s the one you can 
program yourself. So there’s no limit to the things you can 
do. The more you use your Apple the more uses you’ll 
discover. So it’s important that Apple is the computer with 
more expansion capability. You can’t outgrow Apple. 

It’s your move C,RCLE ,n q u,ry no 6 

Grab a piece of the future for yourself—we’ll give 
you the address of the Apple dealer nearest you when 
you call our toll-free number. Then drop by 
and sink your teeth into an Apple. 

(800) 538-9696. 

In California, 

(800) 662-9238. 











This allows diagnosing disk data on a “bit- 
by-bit” basis. The recorded data is returned 
in a continuous stream in 8-bit byte form. In 
this mode, data is more easily diagnosed on 
a logic analyzer, for example, and certain bit 
patterns can be evaluated, regardless of its 
hexadecimal value. 

The Read Track Command has been in- 
eluded in the 1771 instruction set for the 
sole purpose of diagnostics. 

Joseph V. Jaworski 
LSI Applications Engineer 
Western Digital 
3128 Red Hill Ave. 
Newport Beach, CA 92663 

MILLER SPEAKS 

Dear Editor: 

I’m always suspicous of assembly-lan¬ 
guage listings that don’t give the resulting 
machine code. Take a look at the listing 
from the May 1979 issue. The labels 
COMMA and BLANK are not defined as 
equates but as memory locations. A symbol 
table would not give the value 20H for 
BLANK, but rather its memory address. 
While this is an inefficient way to define 
ASCII characters, it could be done. The use 
of the expression: 

LDA BLANK 

would pick up the value. 

The expression: BLANK EQU 20H 

MVI A,BLANK 


is better. Nevertheless, the enclosed pro¬ 
gram won’t work. 

The expression MVI A,BLANK 

will load half of the address of the memory 
location called BLANK into the accu¬ 
mulator. This is not likely to be a 20H. The 
same is true of COMMA. This appears to be 
a serious breach on the integrity of 
INTERFACE AGE. 

A less serious problem is the sloppy and 
inefficient programming in the rest of the 
listing. INTERFACE AGE programs should 
provide examples of good programming, 
not just a simple-minded way to get the job 
done. Consider the several occurrences of 
the construction: 

MOV A,M (lines 13-17, 37-41,57-59) 

XCHC 

MOV M,A 

XCHG 

This can be done in two instructions: 

MOV A,M 
STAX D 


The construction: 

INX H(lines 16-18, 40-42) 

can be: 

INX H 

XCHG 

INX H 

Then: 

INX D 

LHLD 

LNAME (lines 9-12) 


XCHG 

LHLD 

ALINE + 5 

can be: 

XCHG 

LHLD 

ALINE + 5 


XCHG 



LHLD LNAME 

Finally, MVI A,COMMA (lines 30-31) 

MOV M,A 

might be: MVI M.COMMA 

(Except that comma isn’t properly defined). 

The labels LNAME, FNAME, Ml, and 
ALINE+ 5 seem to be undefined. If you in¬ 
sist that authors submit flow charts, it will 
force authors to think about thejr programs. 
Also, authors should submit an actual com¬ 
puter printout of the program. 

Alan Miller 
Software Editor 

Although this was an internal staff letter, I 
am printing it due to the important points 
brought out. 

Regarding flow charts — we do insist on 
them even though we may elect not to print 
them. They are the guideline for thinking 
and that is exactly what programming is, a 
structured form of thinking. 

Yes, we admit that occasionally a pro¬ 
gram is printed that was not fully tested. 
However, in most cases a program is veri¬ 
fied. To eliminate these problems, all Z-80, 
8080 and BASIC programs, with the excep¬ 
tion of business software, will be evaluated 
by Dr. Miller, who is now software editor. 

Therefore, those who are planning on 
submitting a software article should send it 
directly to: Dr. Alan Miller, Software Editor, 
Campus Station, Socorro, NM 87801. 
Send all others directly to our main office in 
Cerritos to my attention. —carl 



If you want your machine to play, give it quality 
mini magnetic media. And at Verbatim Corporation 
the whole message is quality. 

Would Victor Borge kid you? circle inquiry no. 97 

For the name of your nearest Verbatim distributor, 
call toll free: (1) 800-538-1793. 

In California call: (408) 737-7771. Call collect. 

Verbatim Corporation 

FORMERLY INFORMATION TERMINALS CORP 
323 Soquel Way, Sunnyvale, 

AA(\r\ 
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Verbatim 






UPDATE 


TRS-80 IN SCHOOL 

Twenty-five Radio Shack TRS-80 micro¬ 
computers have made their way into the 
school system of Cotulla, Texas, a small 
town with a population of 3,500. 

One thousand of the 1,500 students are 
involved with computer assisted instruction. 
The Cotulla School District serves students 
in elementary school with twice weekly 
twenty-minute drill and practice sessions in 
mathematics. The software utilized is a kin¬ 
dergarten through eighth grade microcom¬ 
puter mathematics curriculum produced by 
the Dallas Independent School District. 

The K-8 mathematics curriculum, com¬ 
plete with 36 tapes (addition, subtraction, 
multiplication, division, fractions, decimals, 
numeration, teacher’s manual and progress 
forms) is available from the Foundation For 
Quality Education in Dallas for less than 
$ 1 , 000 . 

Amortizing the hardware and software 
costs over five years allows the Cotulla 
Schools to have a cost of less than 30 cents 
per student contact hour for their program. 

FCC APPROVES ATARI 
PERSONAL COMPUTERS 

Atari Inc., a division of Warner Communi¬ 
cations Inc., has received Federal Commu¬ 
nications Commission Type I approval for 
its new personal computers — the Atari 
400™ and the Atari 800™ Personal Com¬ 
puter Systems. 

FCC approval permits owners of Atari’s 
personal computer systems to legally con¬ 
nect their computer directly to any TV set. 
Unlike many other personal computers on 
the market, Atari units produce no detect¬ 
able interference with local radio and tele¬ 
vision reception. 

This event represents the culmination of 
3V2 years of research and development ef¬ 
forts. With FCC approval, Atari is free to sell 
and advertise the personal computers. Both 
systems will be distributed this fall to a mix of 
computer specialty retailers as well as 
several major national retail chains. 

NEW BI-MONTHLY JOURNAL 

FOCUSES ON DATA CAPTURE 

Datanetics, a new bi-monthly journal of 
data capture applications news, is designed 
to provide information about contemporary 
state-of-the-art solutions to data entry prob¬ 
lems. Directed to the manager, director or 
officer responsible for the capture of data for 
computer processing, Datanetics is provid¬ 
ed at no charge to those who qualify. 

For information and a sample copy con¬ 
tact Scan-Data Corp., 800 E. Main St., Nor¬ 
ristown, PA 19401, (215) 277-0500. 

REGISTRATION & ADMINISTRATION 
SOFTWARE FOR SCHOOLS 

BTI Computer Systems of Sunnyvale, 
California, has available Chama Corpora¬ 
tion’s System Oriented Administration 
Registration Software, SOARS/5000, on 
BTI Model 5000. 

SOARS/5000 provides schools and col¬ 
leges with a complete timesharing system 


for administration and management. It is 
structured in three functional modules: 
school administration, business accounting, 
and development/alumni, and tends to all 
the record-keeping and bookkeeping func¬ 
tions normally associated with student ad¬ 
mission, registration and grading; general 
ledger, student accounts, accounts payable, 
and payroll; and development programs. 

STUDY PREDICTS $22 BILLION 
IN COMPUTER SALES 

It is universally forecast that the market for 
small business computer systems (SBCs) is 
on the threshold of an “explosion” of ther¬ 
monuclear proportions. Even a “conserva¬ 
tive” study by Frost & Sullivan still sees that 
explosion amounting to an atomic blast. 

By 1987, the industry will have installed 
some $15 billion worth of minicomputer- 
based systems and another $7 billion worth 
of microcomputer-based systems whose 
shipments currently may be considered 
nominal. 

Already, the 338-page study notes, 
“microcomputer-based systems have re¬ 
sulted in fundamental changes in the com¬ 
puter marketplace; small unsophisticated 
users having minimal background are now 
becoming involved in data processing.” 

Decreasing system prices, of course, are 
largely responsible for this market penetra¬ 
tion. Software and peripherals will create the 


largest opportunities for independent indus¬ 
try suppliers “to make significant sales,” the 
study notes. 

Among end users, the retail sector will ac¬ 
count for the greatest single market segment 
by far and away, followed by also healthy 
market shares for wholesale distribution and 
manufacturing, in that order. 

The study, which is titled “The Small 
Business Computer Market,” — and in¬ 
cludes a directory of 100 CPU-makers, 77 
software vendors, and 165 peripheral 
manufacturers — takes pains to distinguish 
between the mini vs. the micro market seg¬ 
ments. Very few microprocessor-based ma¬ 
chines, it notes, exceed $10,000 in price, 
“even when all peripherals are included.” 
Most minis start at $ 10,000, it adds. 

Numerous technical differences exist as a 
result, pertaining to communications cap¬ 
abilities, storage capacity, terminal support, 
number of registers, instruction repertoire, 
software, physical size, and word size, 
among others. 

Vendor competition comes in for an in- 
depth analysis in the study. In the micro seg¬ 
ment, a new market leader has emerged 
each year since its origin. Altair in 1976; 
Imsai in 1977 and Apple in 1978. 

For further information contact Customer 
Service, Frost & Sullivan, Inc., 106 Fulton 
Street, New York, New York 10038, (212) 
233-1080. 


SWINGLINE'S DECOLLATOR 
SEPARATES FORMS FAST. 
EASY, CLEAN. 

Why mess with taking apart forms? 

Our table-top Decollator separates carbon and 
carbonless continuous forms quickly and 
easily. Stacks ’em up nice and neat with no 
carbon mess. It’s easy to load, no special 
set up or operating 
skills needed. 

There’s even a 
variable speed 
control. Made 
in U.S.A. 
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Get the power of assembly language along with the structure, ease, 
and elegance of PASCAL! 

With this in mind, Structured Analysis Systems developed 
SP80, an innovative concept providing structured programming 
capabilities within assembly language. 

Designed specifically for the 8080/Z80 systems, SP80 can 
be used with most macro assemblers; TDL, Cromemco Z80, 
Microsoft, or Digital Research. 

Statements include: 

• Iteration; LOOP-EXITIF, REPEAT-UNTIL, WHILE-ENDWHILE, DO 

• Conditional; IF-ELSE-ENDIF 

• Case analysis; SELECT-CASE-CASE-CASE-ENDCASE 


Specific capabilities: 

• Conjunction/Disjunction; AND, OR 

• Unsigned relations; EQ, NE, LT, LE, GT, GE 

• Signed relations; SLE, SLT, SGE, SGT 

• Conditions; CARRY, NZ, 

PLUS, Etc. 

• Z80 or 8080 code 
generation 

SP80's manual 
includes; functional 
source listings of up 
to two macro 
libraries, macro syntax 

(with examples), and detailed sample SP80 program. 


The 
best of 

PASCAL 


Send $50 for CPM diskette and manual, or $25 for manual alone, (add $5 
overseas and $2 Canadian postage) to: SP80 

P.O. Box 2745 

Reston, Va. 22091 / 703-860-8794 


Please specify only up to two assemblers for which to receive documentation. 
Also available in Macro-11 for the LSI-11 and PDP-11. 

Laminated SP80 reference cards available at $5 each. 
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Now learn the 
electronics 

of microprocessing. 

Enjoy the challenge and 
excitement of learning about 
microprocessing hardware - how 
it functions and how to repair it- 
by actually building your own 
equipment as you learn. 

National Technical School’s Microcomputer Division offers three such 
learn-by-doing courses that you can enjoy at home, in your spare hours. Each 
combines clear, concise lessons with Heath and NTS-designed digital 
equipment-a combination our students tell us makes for “lively” home study. 

Find out more about these valuable NTS Microcomputer Courses. Send today 
for our colorful 65-page catalog-it’s FREE! 

No obligation. No salesman will call. Approved for veteran training. 

NATIONAL <3Si£> SCHOOLS 


TECHNICAL-TRADE TRAINING SINCE 1905 
Clip And Resident and Home-Study Schools 

Mail Today! 4000 ^ outh Fi 9 ueroa St., Los Angeles, Calif. 90037 

r----.i 


■ NATIONAL TECHNICAL SCHOOLS Dept. 217-109 I 

| 4000 South Figueroa Street • Los Angeles, California 90037 I 

| Please rush your FREE 65-page color catalog I 

I Name_ 1 

Address_ 

| City __ I 

I State___ZIP_ I 

I □ Check if interested in G.l. Bill information. I 

| □ Check if interested ONLY in classroom training in Los Angeles. | 

L___....J 




By William M. Karnes 

SOFTWARE LEGAL PROTECTION 

Can software be protected, and if so, how is it done? This question 
is asked time and time again. The answer is, “Yes — maybe, but do 
you want to or need to protect your software?” Software, and hard¬ 
ware, is constantly changing. The traditional methods of protection 
have been patents, copyrights and trade secrets. Each area is an arti¬ 
cle in itself, and all three methods have been used in an attempt to 
protect software. 

The copyright law is set forth in Title 17 of the United States 
Code. The law was passed in 1909 and revised in October of 1976 
with a generally effective date for the revisions being January 1, 
1978. Copies of copyright pamphlets can be obtained by writing the 
Copyright Office, Library of Congress, Washington, D.C. 20559, 
or possibly from a local federal office building. 

EFFECTS - HELP OR HINDRANCE? 

As with any hot issue, there are proponents and opponents of soft¬ 
ware protection. Copyright protection for software is increasing in 
popularity because it is a cheaper form of protection which requires 
less time and effort. In fact, the large hardware manufacturers have 
increasingly utilized this method of protection for their software. 


Copyright protection 
for software is increasing 
in popularity because 
it is a cheaper form of 
protection which requires 
less time and effort. 


The large manufacturers hope that copyrighting will curtail and 
discourage reproduction of their programs and enhance their soft¬ 
ware market. Copyrighting will at least reduce, if not negate, resale 
of these programs by someone other than the manufacturer. Educa¬ 
tional institutions, small businessmen and hobbyists, on the other 
hand, desire cost-free or minimal cost access and utilization of these 
programs. 

It is no “trade secret” that software development lags far behind 
hardware. There are millions of people waiting for affordable soft¬ 
ware. Why the void? Time and money. Although programs can be 
cheaply copied, it requires kilobauds of time and money to develop 
a program which works. Even if time is available, where is the 
money? The prospective financial backer will be more inclined to in¬ 
vest if work is protected by copyright and therefore marketable for 
profit with less likelihood of being copied. 

Unfortunately, it is unknown just how much protection copyright 
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DIABLO PROVES 
LOOKS ARE EVERYTHING 


With Diablo’s printers and terminals, you can always be sure that beauty will be 
in the eyes of the beholder. Because no one knows more about print wheel technology than 
the company that invented it in the first place. 

Diablo’s metal and plastic wheel printers have established industry standards for crisp, 
clear characters, proportional spacing, and uniform density. 

So, when you’re ready to choose a printer for your own computer, pick the one that 
produces “picture perfect” originals every time. 

11 you really want to look good, remember this. With Diablo, you’ll always look 
your best. 


Diablo Systems 



Diablo® is a registered trademark of XEROX CORPORATION. 
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TRS-80... all business! ! 

...with CP/M, CBASIC2, 

& applications software. 

CP/M Operating System (w/Editor, Assembler, 


Debugger, Utilities & 6 manual set).$150 

CBASIC2 Compiler (w/manual).$ 95 

DESPOOL Print Spooler (w/manual).$ 75 

*0sborne & Assoc. PAYROLL W/COST 

ACCTNG. $250 

*Osborne & Assoc. ACCTS. RECEIVABLE & 

ACCTS. PAYABLE.$250 

*Osborne & Assoc. GENERAL LEDGER.$250 

*=CBASIC2 source programs; add $15 (each) for 
applicable O & A book. 

APH • Self-administered Automated Patient 

History. $175 

DOWNLOAD-TR-80 (or other) 

CP/M to CP/M..$ 95 


data/program (source or object) transfer over 
RS232 link 

Send 30</ SASE for add'l. Software avail, (including 
CP/M Users Group software) and FREE "CP/M Primer/' 
CA residents add 6% tax. Visa, M/C,M/O,Check OK. 






(714) 848-1922 


8041 NEWMAN AVENUE • SUITE 208 • HUNTINGTON BEACH. CALIFORNIA 92647 


will afford. The copyright laws are general and therefore interpreted 
by the courts on a case by case basis. Just as the threat of a strike is 
better than the financial problems of a strike itself, so too the fear of a 
copyright infringement is more desirable than the time, money and 
attorney’s fees of a lawsuit which could financially exhaust or destroy 
a small software manufacturer. 

One possible protective measure for a newly developed program 
is to redo it in two or more languages and copyright them all at the 
same time since the bulk of the work will be expended in developing 
the initial program. 

If a program is modified and sold without the author’s permission, 
will a copyright offer protection? Probably only a court decision will 
provide the answer. Some legal experts feel that while the program 
is protected, the idea expressed in a different program is not pro¬ 
tected. A copyright may be infringed by someone who makes 
changes in the program. Only a case by case determination will 
decide whether a specific copyright has been infringed, taking into 
consideration the format, language, number of changes, etc. 

Interestingly, the copyright law covers translations. There were 
obviously no computers in 1909, and the copyright protection for 
“translations” referred to French, German, etc. Today, however, the 
language of FORTRAN can be “translated” into COBOL, BASIC, 
etc. Whether these software “translations” of a copyrighted program 
are protected has yet to be determined by a court of law. 

CONCLUSION 

The law has a lot of catching up to do with regards to software. In 
the meantime, one can argue that some protection is better than 
none. While patent, copyright and trade secrets are methods of pro¬ 
tection, copyright is gaining in popularity. Until the legal copyright 
software system is debugged, all one can do is render an educated 
guess. While copyrighting programs, consider copyrighting 
manuals, documentation, advertisements and directives and even 
using a registered trade name to further distinguish your work. 

Finally, if software is to be marketed, consider utilizing a sup¬ 
plier/user contract or a supplier/purchaser contract, wherein the 
user or purchaser agrees not to provide, sell or re-sell the software to 
anyone else.D 
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LEADER IN COMPUTER EDUCATION 


PRESENTS: 


V 



PROGRAMMING 
THE Z80 



330 pp., ref C280 $11.95 


The basic introductory text on programming the Z80. 
Same contents as C202. 


THE 6502/Z80 
PROGRAMMING SERIES 



6502 APPLICATIONS BOOK 
288 pp., ref D302 $ 12.95 

The I/O book of the 6502. Design your ap¬ 
plications, from alarm system, to an ana- 
log-to-digital converter. 

PROGRAMMING THE 6502 

350 pp. f ref C202 $11.95 

The basic introductory text on programming 
the 6502. It introduces all the basic tech¬ 
niques step by step, and describes the 6502 
instruction set and programming techniques. 


TO ORDER 

By Phone: (415) 848-8233. Visa, Master 
charge, American Express 

By Mail: check books and quantities de 
sired. Include payment or credit card 
information. 

Shipping: odd SI. 50 per book (UPS), or 
75c (4lh class - allow 4 weeks delivery). 

Tax; in California odd tax. 


SEND ME: 

_copies PROGRAMMING THE 6502 

_copies 6502 APPLICATIONS BOOK 

_copies PROGRAMMING THE Z80 

L SEND FREE DETAILED CATALOGUE 

AVAILABLE AT BOOKSTORES, COMPUTER, AND 
ELECTRONIC SHOPS EVERYWHERE 



DEPARTMENT X 
2020 Milvia Street 
Berkeley, CA 94704 
Tel (415)848-8233 Telex 336-331 



J 
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CENTRONICS 
DELIVERS THE WORD 
ON COMPUTER PRINTERS 


To get the most from a computer system, you need a permanent written record— 
information that you can use for reports, correspondence, or just about anything. 
For that, Centronics printers deliver the word. 



From top left, clockwise: Model 700 Impact printer, 60 cps, 132 column format. Model 779 Impact printer, 60 cps, economical forms handling. Model 701 Impact 
printer, 60 cps, bidirectional, 132 column format. Model Si Non-impact microprinter, RS-232 serial interface, 1501pm. Model 730 Impact pnnter, 50 cps, 3-in-l 
paper handling. Model PI Non-impact microprinter, 1501pm, no toners or riboons. 


Who is Centronics, anyway? 

Centronics has long been the world leader 



systems 

: your local retail computer 
store—we manufacture more printers than 
anyone. That's quite a track record. 

What does that mean to me? 

If you own—or plan to purchase—a small 
business or home computer system, you 

can have the best |- 

printer available any¬ 
where: Centronics. 

We offer the widest 
selection of speeds, 
sizes, applications, 
and prices. All inter¬ 
face with most mini 
and micro computer 
systems. Every mod¬ 
el features the same 
performance, reliabil¬ 
ity, and attention to 
detail that have made 
Centronics #1. And 
every one is backed 


□ Give me the word on Centronics Printers, including the 
name and address of the Authorized Centronics Dealer(s) 
nearest me. 

□ I'm interested in your dealer program. Please send information 
on how to become an Authorized Centronics Dealer/Service 
Distributor. 


Name. 
Title _ 


Company. 
Address _ 


City. 


L. 


CEflTRDfllCS 

Centronics Data Computer Corp., Hudson, NH 03051, (603) 883-0111 


by Centronics' comprehensive warranty and 
service program. 

Where can I find Centronics Printers? 

At any of the hundreds of Centronics 
dealers coast-to-coast. It's worth the visit: 
your Centronics dealer is an expert who can 
explain the differences in printers and help 
make sure that the one you choose has the 
right features for your system and the way 
you use it. Plus, many of our dealers are also 
- 1 Authorized Cen¬ 
tronics Service 
Distributors which 
is helpful when 
you need routine 
maintenance and 
a godsend if you 
have a problem. 

Selection. 
Proven perform¬ 
ance. Expert¬ 
ise. Service. 

That's why 
Centronics 
Printers deliver 
the word. 


Phone 


State 


Zip 
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16K Static RAM 
Boards for the j 
SS-50 Bus ^ 

• Gold bus connectors 

• 4 separate 4K Blocks 

• Individual Addressing, 
Write Protect, and Enable/ 
Disable for each block 



Memories. 



$ 298 13 


As above with 
Sockets and 
Software 
control 
features. 

s 368 16 


All GIMIX memory boards are assembled, 
Burnt-In for 2 weeks, and tested at 2 MHz. 
Add $32.00 for 250 ns parts 


8K PROM BOARD $98.34 
2708s $7.90 each 

SS 50 BUS 80 x 24 
VIDEO BOARD 



With hardware scrolling, x-y addressable cursor and 
multiple character generators. It includes a TMS 2716 
EPROM that contains a full 128 upper and lower case 
ASCII character set with true descenders; plus a socket 
for another TMS 2716 for an optional 128 character set; 
plus 2K of RAM for user-defined programmable 
character sets. This gives the user the ability to create 
his own heiroglyphics, alphabet, graphic elements, etc., 
and store them on PROM, disk, or tape. 

The user can choose and intermix 384 different 
characters from any or all of the character generators 
and display up to 256 at one time, normally or inversely, 
and at full or half intensity, at any location on the 
screen. Contiguous 8x10 character cells permit solid 
lines and connecting patterns with user definable 
graphic elements. 

It is addressable to any 2K boundary. GHOSTable ad¬ 
dressing allows multiple boards at the same address, 
making it ideal for multi-user applications. The available 
software includes a GMXBUG video based 3K ROM 
monitor, stand alone driver routines, and a program to 
create user defined characters. 

DELUXE VERSION $458.76 

Other Video Boards from $198.71 



16K SYSTEMS $1294.29 

Includes: Mainframe cabinet, mother 
board, power supply, fan, CPU, 16K static 
RAM, and choice of 1/0 card. 

Other packages available. 

Add $10. handling charge on orders under $200. 

EimiX inc 

1337 WEST 37th PLACE 
CHICAGO, ILLINOIS 60609 
(312) 927-5510 • TWX 910-221-4055 

The Company that delivers . 

Quality Electronic products since 1975. 
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CANADIAN CONFERENCE 

The Government Computer Conference 
will be held September 11-12 at the 
Chateau Laurier Hotel in Ottawa. The 
theme is “Policies, problems and the pro¬ 
mise of Canada’s information age.” 

For information contact Janet Glover, 
Whitsed Publishing Ltd., 2 Bloor St. West, 
Suite 2504, Toronto, Ontario M4W 3E2. 

COMPUTER SWAP MEET 

The 4th Annual California Computer 
Swap Meet will be held on September 15, 
from 9 a.m. to 5 p.m. at the San Mateo 
County Fairgrounds, just south of San Fran¬ 
cisco on Highway 101. 

Admission is free to buyers (with the ex¬ 
ception of a $1 Fairgrounds parking fee). 
Sellers, both individuals and companies, are 
invited to call John Craig at (805) 
735-1023 for booth prices and availability. 

WESCON/79 

Wescon/79 with its “Gateway to the 
Eighties” theme will hold its convention and 
exhibition in San Francisco, September 
18-20, 1979. The high-technology event 
will focus on product and systems innova¬ 
tions designed to influence industry and 
home in the new decade. There will be 
more than 780 exhibits and 120 technical 
and professional presentations. 

Professional sessions will be held at the 
St. Francis and Hyatt on Union Square 
Hotels. The exhibits will be at Civic Audi¬ 
torium and Brooks Hall. 

Wescon formally gets underway with a 
preview presentation on Monday, Septem¬ 
ber 17, featuring an all-day marketing con¬ 
ference and the Keynote Address by Dr. 
John R. Pierce, Professor of Engineering at 
California Institute of Technology. 

For details contact Wescon, 999 N. 
Sepulveda Blvd., El Segundo, CA 90245. 

MINI/MICRO PROGRAMS AIM 
AT OEMS, USERS 

A 24-session professional program has 
been outlined for the three-day Mini/Micro 
Computer Conference and Exposition in 
Anaheim Convention Center September 
25-27. The programs are divided equally 
between sessions geared towards OEM sup¬ 
pliers and end users. 

For more information contact Neil Kelley, 
Infosystems, Los Altos, CA, (415) 941-1920 
or Robert Brown, Hewlett-Packard (DCD), 
Ft. Collins, CO, (303) 226-3800. 

MIMI MONTREAL 

The International Society of Mini and 
Microcomputers is sponsoring a forum for 
the presentation and discussion of recent ad¬ 
vances in the application of mini and micro¬ 
computers. The theme of the conference is 
“The Evolving Role of Minis and Micros 
within Distributed Processing.” 

MIMI ’79 will be held September 26 
through 29 at the Queen Elizabeth Hotel in 
Montreal. For more information contact the 
Secretary, MIMI ’79 Montreal, P.O. Box 
2481, Anaheim, CA 92804. 


MOUNTAIN STATES EXPO 

Denver has been chosen as the site for the 
Mountain States Computer & Office 
Systems Expo, which will be held on Oc¬ 
tober 10-11 at the Regency Inn. 

The two-day event will include a program 
of exhibits and conferences which will be 
open to data processing and business pro¬ 
fessionals. 

For information regarding exhibit sales or 
conference information contact Project 
Manager Judie McDaid at (617) 964-4550. 

INFORMATION MANAGEMENT 

EXPOSITION & CONFERENCE 

The Information Management Exposition 
and Conference, INFO 79, will occupy all 
four floors of the New York Coliseum when 
it convenes October 15-18. 

Three floors of the Coliseum will be de¬ 
voted to exhibits and the fourth floor to the 
conference, making both events easily ac¬ 
cessible to each other. 

For information contact Clapp & Poliak, 
Inc., 245 Park Ave., New York, NY 10017. 

INTRO TO PASCAL 

A seminar/workshop entitled “An In¬ 
troduction to Pascal Programming,” will be 
taught by Richard J. Cichelli and Martha J. 
Cichelli October 17-19. It includes hands- 
on Pascal programming workshop sessions 
as well as group and individual instruction. 

Price for three days is $450. For more in¬ 
formation contact Software Consulting Ser¬ 
vices, 901 Whittier Dr., Allentown, PA 
18103, (215) 797-9690. 

AC PA SOFTWARE TUTORIALS 

The Association of Computer Program¬ 
mers and Analysts (ACPA) will hold its 
Ninth Annual Conference October 22-24 in 
Washington, D.C. 

Devoted to the theme of “Preparing To¬ 
day for Tomorrow’s New Technologies,” 
the meeting wifi feature a full day of in-depth 
tutorials on transaction processing and con¬ 
trolling the database environment. Each 
tutorial session will present concepts and 
facilities of leading software packages along 
with practical experience in package ap¬ 
plications. 

For further information contact Ken Bur¬ 
roughs, DBD Systems, Inc., 1500 N. 
Beauregard St., Alexandria, VA 22311, 
(703) 820-3310. 

GIDEP Conference 

The Government-Industry Data Exchange 
Program (GIDEP) will have its annual con¬ 
ference and workshop on October 23-25 at 
the Harley Hotel, Orlando Florida. 

For information call Dennis Starling, 
Datagraphix, Inc., Box 82449, San Diego, 
CA 92138, (714) 291-9960, Ext. 1266. 

EIA SYMPOSIUM ON 
DEFENSE ELECTRONICS 

A major national symposium on defense 
electronics in the 1980s will be held at the 
Jack Tar Hotel in San Francisco from Oc¬ 
tober 23 through 25. 
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".. .dollar spent for dollar 
earned, the software 
purchased from the 
Software Store has been 
our most profitable and 
^lllS costjustified." 






George Brown 
Allied Computer Services 
Huntington WV 


Why reinvent the wheel? The Software Store supplies 
complete program systems written in easy to use Micro¬ 
soft BASIC for Radio Shack Model II, Altair/MITS, TEI, 
Cromemco, North Star, Processor Tech, Altos, Ohio 
Scientific, Billings, IMSAI, Digital Micro Systems and 
other Z80 & 8080 based computers. Our growing family 
of products is divided into three categories: application 
utilities, systems and system utilities. 

The application utilities are the basic building blocks 
for application program systems. Almost every applica¬ 
tion can be made of a key-to-disk data entry segment, a 
file edit segment, a sort/merge segment, a record selec¬ 
tion segment and a report & file update segment. These 
functions are carried out by the ENTRY, EDIT, SORT, 
SELECT and REPORTS systems, respectively. Applica¬ 
tion utilities consist of two programs: one for interactive 
task definition and the other for task execution. Once 
defined, a task may be executed any number of times 
or easily revised. 

Application utilities permit rapid solutions to satisfy 
each user's unique requirements. Many first time com¬ 
puter users have built respectable application systems 
using our utilities and self instructive documentation. 
Computer stores and consultants utilize our products 
to generate custom systems for their clients. Because 


of the flexible and interactive design of the task defini¬ 
tion programs, previously defined systems can be easily 
revised to meet changing needs. 

The systems are complete packages for a specific appli¬ 
cation. Systems are fabricated from application utilities 
together with application specific programs. For 
example, our Accounts Receivable System utilizes the 
ENTRY, EDIT, SORT, SELECT and MWP systems along 
with six special billing system programs. 

The MWP system is a complete word processing sys¬ 
tem with flexible user defined "name & address" files. 
The "name and address" information and date can be 
inserted throughout a document. The documents might 
be reports, manuals, mailing labels, letters or legal 
documents. 

The system utilities include programming tools such 
as the Program Map BASIC cross reference program 
along with general utilities such as the Disk Fix file 
recovery program, the Disk Copy (ID & 2D) diskette 
copy program, the TX-RX file transfer and media con¬ 
version programs and the CATALOG diskette library 
index program. 

To find out more about our growing family of software 
products, contact your local computer dealer for a 
demonstration or contact us. 


The Software Store 

706 Chippewa Square 
Marquette Ml 49855 
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Discover 
High Yield 
Investments 

With New Real Estate Software 


(TRS-80 PET APPLE II.) 

Your microcomputer has the potential of 
paying you back a fantastic return on your 
investment by helping you make excep¬ 
tional income property buys. This is the 
opinion of Virg Gering, a computer systems 
analyst and experienced real estate investor 
who developed the software to analyze in¬ 
come property. 

“You can easily/fnd investments which 
yield 100% increase in equity in the first 
year,” claims Gering. “You can look at 
more property — and with a depth of 
analysis which is almost impossible by hand 
calculations.” 

“The income property analysis program 
was created by sheer necessity,” Gering as¬ 
serts. “As a beginning investor I was over¬ 
whelmed by the number of variables which 
must be taken into consideration when pur¬ 
chasing property. 

I found myself limited to the number of 
properties which I could analyze because of 
the sheer volume of “pencil pushing” that 
was required. I then got the idea to feed this 
data into a computer and let it do the calcu¬ 
lations for me. “This was a break-through!,” 
exclaims Gering. “I was able to expand my 
search and analyze many more properties 
than would otherwise be possible by man¬ 
ual calculations.” 

“This is a dynamic tool for professional 
real estate people to demonstrate how 
income property investments really 
work ”, says Gering. “There is a dire need 
for a vehicle of communication to explain in 
realistic and simplistic terms what cash flow, 
equity build-up and tax advantage are all 
about.” The client can see how these 
categories change as you analyze various 
properties. 

Gering points out how his program al¬ 
lows the user to restructure the offer again 
and again. “Each time a new offer is con¬ 
structed, the computer will display a new 
analysis. By experimentation with the 
purchase price, down payment, trade 
equity, subordinate mortgage, interest 
rates, etc., the buyer has a powerful tool for 
optimizing the offer in his favor. 


The user can investigate potential for 
remodeling and upgrading! He can ex¬ 
periment with various degrees of remodel¬ 
ing and projected rent schedules and in¬ 
stantly see the impact upon the cash flow, 
equity build-up, tax advantage, return on 
investment, etc. 

You may also investigate the potential for 
conversion of a central heating system to 
individual heat! This is what Gering refers 
to as “taming the alligator ” “With to¬ 
day’s high energy costs it is becoming pro¬ 
hibitive to pay for someone elses heat. The 
analysis will show how profitable the con¬ 
version will be. 

The modules for remodeling and heat 
conversion will help you find property 
which has been neglected but has a poten¬ 
tial for dramatic improvement. 

There are several features which cater to 
the novice investor. One example is the 
ability of the program to estimate the cost 
of monthly maintenance based upon age, 
number of units, average rent per unit, av¬ 
erage square feet per unit and the type of 
construction. 

You can also avoid the painful experi¬ 
ence of an unexpected negative cash 
flow! “After a couple trips through this 
wringer you can certainly appreciate this 
feature.” 

The user may also view the payoff 
period of all mortgages. This includes any 
subordinate mortgages as well as new loans 
as a result of planned remodeling and/or 
heating system conversions. Gering also 
gives credence to those veterans who use 
“horseback estimates” by including the op¬ 
portunity to see various Rule-of-thumb 
appraisals. Here are many of the favorite 
formulas which have been used over the 
years. 

4 ‘One of the most satisfying aspects of this 
program is that it illustrates what forced 
inflation is all about,” concludes Gering. 
“This is the single most important element 
for the investor who has the motivation to 
achieve a fortune in equity in a short period 
of time. 



Virg Gering is a Computer Systems 
Analyst for a state university. He is also a 
Computer Systems Operations Officer for 
the Wash. Air National Guard. He holds an 
AS degree in Data Processing and a BA in 
Business. He has over ten years experience 
in systems and programming. He is also an 
experienced investor in income properties. 
In five years, in his spare time, he has prog¬ 
ressed from a net worth of $6,000 to over 
$200,000. He points out that this achieve¬ 
ment is certainly not spectacular — many 
people have accumulated over a million 
dollars in equity in the same period of time. 


This software package is distributed by 
Aukland Associates. It sells for $62. This 
includes a documentation manual. which 
explains the analysis and gives special in¬ 
sight and tips on investment strategy. It is 
available in cassette for the TRS-80, PET 
and APPLE II (BASIC II, 16K). If you are 
interested in this software but have a diffe¬ 
rent computer, fill out the coupon (send no 
money) and you will be notified when avail¬ 
able. 


Please ship me the Income Property 
Analysis Software Package. Postpaid. En¬ 
closed is check/money order/Bankcard # 
for $62. Wash, residents add $3.10 tax. 
Allow 3 weeks for delivery. 

Specify: TRS-80 Q PET Q APPLE II □ 
Other_ 

Name_ 

Address_ 

City_ 

State_Zip_Phone_ 

□M/C # _ 

□Visa #_ 

Expiration Date_ 

Signature_ 

AUKLAND ASSOCIATES 
Dept. Nl, 2818 E. 19th Ave., 
Spokane, WA 99203 
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“Defense Electronics in the 80s: A 
Decade of Opportunity” will focus on trends 
in the defense electronics market during the 
next ten years, preview future issues and 
technology advances facing the defense 
establishment and provide an outlook on 
future congressional actions. 

The symposium is sponsored by the Re¬ 
quirements Committee of the Electronic In¬ 
dustries Association’s Government Division. 
For more details contact Frank Mitchell, 
(202) 457-4944. 

ALBERTA COMPUTER ROUNDUP 

The Western Computer Conference will 
be held October 17-18 at the Calgary Con¬ 
vention Centre, Calgary, Alberta. 

Some of the session topic areas are: Distri¬ 
buted data processing in the natural resources 
industries; Growth of the OEM market in 
Canada’s western provinces; Transborder 
data flows, national and international. 

For details contact Janet Glover, Confer¬ 
ence Coordinator, Whitsed Publishing Ltd., 
2 Bloor St. W., #2504, Toronto, Ontario 
M4W 3E2, (416) 967-6200 or toll free 
across Canada at 1-800-268-7108. 

MEASUREMENT 
SCIENCE CONFERENCE 

The Measurement Science Conference 
Executive Board announces its Ninth An¬ 
nual Conference will be held at the Califor¬ 
nia Polytechnic State University, San Luis 
Obispo on November 30 and December 1. 

The Annual MS Conference is dedicated 
to the fostering of the basic education of the 
professional metrologist and of providing 
the platform for the improvement of the 
metrologist’s professional capablity. 

For details write Mr. Leslie Carlton, Jr., c/o 
GIDEP Operations Ctr., Corona, CA 91720. 

CHESS TOURNEY IN LONDON 

The 2nd London Microprocessor Chess 
Tournament will be held in the West Centre 
Hotel, Lilee Road, Fulham, London from 
November 1 -3. Any individual or company 
wishing further details should write to David 
Levy, c/o Personal Computer World, 62a 
Westbourne Grove, London, W2. 

This year’s event will be the first European 
Open Microprocessor championship. The 
highest placed participants will automatically 
qualify for places in the final of the first 
World Micro Championship which is sched¬ 
uled to be held in 1980 in London. 

SYSTEMS CONVERSION SYMPOSIUM 

The DPMA Education Foundation will 
sponsor a major symposium on systems 
conversion November 13-15 in 
Washington D.C. The theme of the 3-day 
meeting is “Systems Enhancement — Con¬ 
verting Today’s Systems to Tomorrow’s 
Technology.” Both the hardware and soft¬ 
ware aspects of computer conversion will be 
considered by experts in the field, along with 
conversion strategies and techniques. 

For more information contact Ken Bur¬ 
roughs, Conference Chairman, DBD 
Systems, Inc., 1500 N. Beauregard St., 
Alexandria, VA 22311, (703) 820-3310. 




"C most kits offer stand-alone application ability 

t AVAILABLE NOW! 

QK-100 TRIPLE A-> D CONVERTERS.$36. 95 

QK-101 DUAL AIR TEMPERATURE SENSORS. 26. 95 

QK-103 POWER SUPPLY & DUAL SOCKETS. 29. 95 

QK-105 DUAL PHOTO DETECTORS. 27 95 

QK-110 MULTIPLIER, VOLTAGE-CONTROLLED 

AMPLIFIER COMBINATION. 43. 95 

QK-112 PEAK-SENSE & HOLD/SAMPLE AND HOLD 28 95 

QK-122 DUAL INSTRUMENTATION AMPLIFIERS. 24." 

QK-124 LOG & ANTI-LOG COMBINATION 40. 95 

QK-900 SOCKET/MOUNTING BOARD 8 95 


“Q = QUALITY” 


FOR SPECS, 

■ ***• info OR ORDER: 

P.O. BOX 35879 


VISA 7 


® dealer 
inquiries 
welcome 


TUCSON, ARIZONA 85740 

(602) 299-9831 a division of j.r. conwell corporation 


in western skies... 


ANALOG FUNCTIONS 

in kit form 

jk/ 

for microcomputers' 


^mHi|pAlog memories 
non-linIItonalog functions 

MULTIPLIERS • CONVERTERS 
AND OTHER INTERFACE FUNCTIONS 


FOR INDUSTRY • BUSINESS • EDUCATION 
• COMPUTER HOBBIESTS • 
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INDEXED FILE MANAGEMENT 


Put data at your fingertips.. .easily accessed, displayed and 
updated by key. Designed to meet all of your data management 
needs, MAGSAM™ allows you to quickly implement sophisticated 
keyed file structures through simple CBASIC statements. 
Standard MAGSAM™ features include record retrieval with random 
by key, sequential by key, and generic ("wild card") search, and 
complete compatibility with all CBASIC file facilities. Each 
MAGSAM™ Package includes the MAGSAM™ file manager, 
MAGSAMX™ tutorial program, MAGSAMD™file dump utility, User 
Guide, Reference Card, and one year update service. 

Select the version of MAGSAM™ that meets your requirements. All 
versions of MAGSAM™ are completely upward compatible and 
may be upgraded at any time for the price difference. 

• MAGSAM III™ — Most advanced version. Multiple Key support 

(any number of keys), and Record and Key Deletion with automatic 
reclamation of disk space.$145t 

• MAGSAM II™ — Single Key support with full Delete 

capability .$99t 

• MAGSAM I™ — Entry level version. Single Key support without 

Delete capability.$75f 

• User Guide only - comprehensive tutorial and reference 

manual.$15 

Available for 8" soft sector. Micropolis, and TRS-80disk formats. 
Requires CP/M* or derivative and CBASIC. Distributed as CBASIC 
subroutines in source form. 

Visa and Masterchagre welcome. Dealer and OEM inquiries 
invited. 


(n/iABl 


Micro Applications Group 

7300 CALDUS AVENUE 
VAN NUYS, CA 91406 




* Trademark of Digital Research, t Single site license 
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Ah! MICAH . . . 
Satisfyin’ Software 
that turns your system on! 




EXPAND 


Your CP/M to run 

CROMEMCO SOFTWARE! 


MICAH’s worldwide bestseller. A powerful tool to 
expand your CP/M system to be compatible with 
Cromemco Software. (BASIC, FORTRAN, COBOL, 
DBMS, WPS, etc.) Specify: system configuration/ 
memory size. 5” or 8" Disk w/manual: $95.00 


OSBORNE BUSINESS SOFTWARE in 16K BASIC 
and CBASIC2. Now available: Payroll w/Cost Ac¬ 
counting. CP/M or Cromemco compatible. Specify 
your system. Coming soon: A/R, A/P and G/L. 
Lowest price anywhere: $95.00 


• MICROPLOT (Versatile 
Printer Graphics) 

• DBMS conversion to NAD 
(for Cromemco) 

• SPOOLER (for Cromemco) 


• CBIOS (CP/M for Cromemco) 
•DUPE (Disk Utility Package) 

• WINNING BLACKJACK 
(for CP/M) 


• Call or write for more information and prices • 
• credit cards accepted • 


MICro Applications and Hardware 

CONSULTANTS and SOFTWARE DEVELOPERS 
MICAH • Box 22212 • San Francisco. CA 94122 • 415/664-0778 or 564-4495 



By Adam Osborne 


After visiting the National Computer Conference last June, I was 
struck by the speed with which the microcomputer and minicomputer 
marketplaces are merging. Most microcomputer manufacturers 
were exhibiting in the “Personal Computing” exposition at the 
Sheraton Hofei, while minicomputer manufacturers remained on 
the main floors at the convention center. But many microcomputer 
manufacturers had migrated to the main floor, while some of the ex¬ 
hibitors in the “Personal Computing” exposition were well-known 
industry manufacturers. 

There was nothing “personal” about the exhibitors or the exhibits 
in the “Personal Computing” section at the Sheraton Hotel. Mini¬ 
computer and microcomputer manufacturers are rapidly merging 
into a single industry, with competing products that appeal to the 
same customer base. Microcomputer manufacturers still offer less 
expensive and less capable computer systems than do minicomputer 
manufacturers, but a significant overlap has already developed be¬ 
tween “high-end” products of the microcomputer marketplace and 
“low-end” products of the minicomputer marketplace. 

Within a couple of years microcomputer manufacturers will be of¬ 
fering CPUs built around the new generation of 16-bit microproces¬ 
sors — the 8086 and the Z8000; their systems will include large 
capacity hard disks among a full range of peripherals. Then there 
will be little or no difference between a microcomputer system and a 
minicomputer system. You will call a system a “microcomputer” or 
“minicomputer” because the manufacturer says so, not on the basis 
of any performance criteria. 

The most interesting aspect of the microcomputer and mini¬ 
computer industries is, perhaps, historical. There are so many 
parallels between the emergence of these two markets; and at the 
same time, there are some critically important differences. By 
analyzing the way in which these two industries emerged, we can 
focus more clearly on the problems of product quality which bedevil 
the microcomputer industry today. 

Many participants in the new microcomputer industry — manu¬ 
facturers and customers — were not around ten years ago, and 
therefore do not see the close parallels between today’s mushroom¬ 
ing microcomputing industry and the minicomputer industry which 
exploded out of nowhere, with equal vigor, ten years ago. The mini¬ 
computer industry also began with hundreds of companies peddling 
computers. The weakest were trash, the best quite acceptable. 

Like today’s microcomputer industry, minicomputer manufactur¬ 
ers first went into business with CPU boxes supported by virtually no 
peripherals, very little software, and documentation which could be 
described politely as disgusting. Like today’s microcomputer manu¬ 
facturers, minicomputer builders established markets for themselves, 
despite the shortcomings of their products, because no one else of¬ 
fered anything better at comparable prices. The early bad actors of 
the minicomputer industry had perhaps five years in which to get 
their act together and survive. Many did not. 

Large companies, such as Raytheon and Westinghouse, made 
forays into the minicomputer market before withdrawing ignomini- 
ously to lick their wounds. Wang Laboratories, who today does so 
well in the computer market, had a disastrous beginning with its first 
minicomputer, the Wang 3300. And then there were companies 
who vanishedjnto bankruptcy or were absorbed in acquisitions just 
prior to disappearing. Many companies were run into oblivion by 
management who could build hardware, but knew nothing about 
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More than meets the eye. 


The new Series 5000 is mighty for its size. 

In more than several thousand ways! 

In fact, it’s the first small system offering over 
a megabyte of integrated mini-floppy capacity. And 
with its super memory management, you can have 
better than 300k of RAM in desk or desktop versions. 
But hardware is just the tail of the whale... 

It’s the wide selection of software that really 
makes this system mighty. 

Operating systems? Choose CP/M* with 
CBASIC+-— the most widely accepted small com¬ 
puter operating system ever. Or MVT-FAMOSf * 
a multi-user, multi-tasking operating system with file 
management like the big guys. Or MICROCOBOL,++ 


also for multiple users, but implemented in COBOL, 
familiar to commercial users the world over. 

And application programs for these operating 
systems number in the thousands. From real estate 
to accounting, taxes to inventory control, they’re 
all available at low cost —ready to run. 

When you add these software and hardware 
features to Industrial Micro Systems’ reputation for 
rugged, reliable quality products you’ll begin to see 
it all. A lot more system than your first glance reveals. 

See even more at your dealer. Call us to find 
out the name of your nearest dealer. He’ll tell you 
everything you need to know. And really open 
your eyes! 


*Trademark of Digital Research Inc. **Trademark of MVT Microcomputer Systems Inc. trademark of Software Systems ftProduct of CAP-CPP 

\ 


INDUSTRIAL MICRO SYSTEMS 

The great unknown. 

628 N. Eckhoff St., Orange, CA 92668, (714) 633-0355 
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NewUVS-llE 
EPROM Erasing System 

Performance and Reliability 
at an affordable price! 



Now available ... the newest member of UVP’s growing 
family of quality EPROM Erasing Lamps. The UVS-11E 
Short Wave UV Lamp was designed specifically for the small 
systems user and computer hobbyist. It’s compact, 
easy-to-use, and will erase up to 4 chips at one time. It even 
features a special safety interlock system for complete safety. 

This is the first UV erasing system to offer simple operation 
and foolproof safety features at an affordable price. Like all 
UVP products, the UVS-11E is quality-built and backed by 
45 years of UV technology. 

Order now from your local authorized UVP stocking dealer. 
Or write today for more information and name of nearest 
dealer. 

ULTRA-VIOLET PRODUCTS, INC. n Cp 

5100 Walnut Grove Avenue, San Gabriel, CA 91778 U.S.A. yVJ 
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t/> 950 DOVLEN PLACE. SUITE 8 
CARSON. CA 90746 
(213) 538-4251 *(213) 538-2254 


SYSTEM INCLUDES: 

• 2 Siemens 8" Disk Drives 

• 1 Cabinet with Fan and Power Supply. 

• 1 Tarbeli Floppy Disk Interface, assembled & tested. 

• 1 CP/M* Disk Operating System. 

• 1 Tarbeli BASIC. 

• All Cables and Connectors. 

• Complete User Documentation. 

• Fully Factory Assembled and Tested. 

Price....$1888.00 

CP/M is a product of Digital Research Corp. 


marketing or finance. Today they are ghosts out of the past, but they 
look frighteningly like mirror images of today’s typical microcompu¬ 
ter manufacturers — so many of whom are heading for bankruptcy, 
or have already gotten there. 

The survivors among minicomputer manufacturers were those 
who knew how to run a business, not necessarily those who built the 
best product. Today’s minicomputer leader, Digital Equipment Cor¬ 
poration (generally known as DEC) manufactures systems which are 
not always competitive on a purely technical level, but are always 
formidable because of the service and customer support provided by 
the manufacturer. DEC’s principal minicomputer products are the 
PDP-8 and PDP-11 families. Intersil now builds the PDP-8 on a 
single chip (the IM 6100); and the PDP-11 is available (with sundry 
enhancements and variations) from Alpha Micro Systems, Heathkit 
and Digital Micro Systems. 

Data General, the second largest minicomputer manufacturer, 
built the company on the NOVA minicomputer line; by today’s stan¬ 
dards, the NOVA is a hokey enhancement of the PDP-8. The 
NOVA could not begin to compete with the Intel 8086 or the Zilog 
Z8000. Data General and Fairchild both offer NOVA CPUs on a 
single chip (the microNOVA from Data General and the 9440 from 
Fairchild) but neither is doing a particularly vigorous business in 
microcomputer chips since neither the microNOVA nor the 9440 is 
a competitive product. 

Data General’s “super” minicomputer, the Eclipse, is an inele¬ 
gant enhancement of the NOVA, much as the Z80 is an inelegant 
enhancement of the 8080A. Yet despite the relatively crummy pro¬ 
ducts (technically speaking) offered by Data General, the company 
does magnificently well because their marketing and customer sup¬ 
port is superb. 

The third largest manufacturer of minicomputers is Hewlett-Packard. 
Its principal product is the HP 2100, whose architecture and perfor¬ 
mance is, by today’s standards, a joke. Many microprocessors could 
run circles around the HP 2100; yet the magnificent Hewlett-Packard 
software, documentation and customer support guarantee the tech¬ 
nically weak HP 2100 a resilient market for many years to come. 

Among the lesser minicomputer manufacturers we see little or no 
correlation between the power of a product and the success of the 
manufacturer. Take the two similarly named minicomputer manu¬ 
facturers: General Automation and Computer Automation. General 
Automation built its company on the SPC-16 minicomputer pro¬ 
duct line while Computer Automation relied on its Alpha 16. 
General Automation’s SPC-16 is a truly powerful minicomputer, 
technically way ahead of DEC, Data General or Hewlett-Packard. 
Computer Automation’s Alpha 16 is, at best, inferior and archaic. 

Based on technical performance, General Automation should be 
the number, one minicomputer manufacturer, while Computer 
Automation, along with Hewlett-Packard, should be struggling 
somewhere at the back of the path. In fact, Computer Automation 
and General Automation are both second-rate minicomputer manu¬ 
facturers, of about equal size and profitability. 

But if you compare the limited customer service and support of¬ 
fered by General Automation and Computer Automation with the 
extensive customer service and support offered by DEC, Data 
General or Hewlett-Packard, the relative market positions of these 
companies make a whole lot of sense. Thus we can conclude that 
the technical merits of minicomputer manufacturers’ products have 
had very little influence on the success of the minicomputer manu¬ 
facturer. Success or failure has depended almost entirely on the 
quality of a company’s marketing, customer service and support. 

But there are also some profound differences between today’s 
microcomputer industry and yesterday’s minicomputer industry, in 
their emerging years. 

Minicomputer manufacturers got started in the mid to late 60’s, 
during the heyday of venture capital. A funny story of the time stated 
that anyone who walked into the middle of Wall Street and shouted 
“Minicomputer!” would be buried up to the neck in money. (This 
story had more truth than poetry to it.) 

Indeed, venture capitalists gave hundreds of thousands or even 
millions of dollars to new enterprises which, by today’s standards, 
would be considered dubious at best. I have heard many entrepreneurs 
of the 60’s reminisce with nostalgia about how they raised half a mil¬ 
lion dollars within a few weeks to support an idea that had not even 
gotten off the ground and was described in a ten-page typed summary. 

In contrast, today’s microcomputer manufacturers stand no 
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ONE PACKAGE DOES IT ALL 

Includes these Application Programs . . . 

Sales Activity, Inventory, Payables, Receivables, Check/Expense Register, 
Library Functions, Mailing Labels, Appointments, Client/Patient Records 



RANDOM, MULTI-KEY RECORD RETRIEVAL under CP/M, CDOS, IMDOS, ADOS ... 


SELECTOR III ALLOWS 
INSTANT RECALL OF ANY 
RECORD USING ANY IN¬ 
FORMATION ITEM IN THE 
RECORD. That statement 
deserves re-reading, be¬ 
cause that ability makes 
SELECTOR III the most 
powerful Date Base Man¬ 
agement System in micro¬ 
computers today! 

With SELECTOR III 

you can... 

• define a record format, 
assign retrieval keys, and 
begin entering data in min¬ 
utes. 

• create sorted pointers to 
records matching your spe¬ 
cif or range of requirements. 


• automatically generate 
reports with control-break 
summaries and unlimited 
variety. 

• bring an application on¬ 
line in hours instead of 
months. 

SELECTOR III comes com¬ 
plete with eight application 
programs that perform the 
tasks listed at top of page. 
And, since it’s distributed in 
source code form, you can 
easily add subroutines to do 
specific computations or 
file updates. 

SELECTOR III runs under 
CBASIC Vers. 1 or 2, and is 
priced at $295. SELECTOR 


III-C2 is dedicated to Vers. 2 
only, runs about twice as 
fast, and costs $345. 

Both systems are available in 
a variety of CP/M, diskette 
size and density formats 
including IBM 8"; North Star; 
Micropolis; TRS-80; Pro¬ 
cessor Tech Helios II; Altair; 
iCOM; Dynabyte; Imsai; 
and others. 


| Available from computer stores nationwide: I 

LIFEBOAT Associates K 

2248 Broadway, Suite 34, 

New York, N.Y. 10024 • (212) 580-0082 ^ 

Or order direct from | 

MICRO-AP J 

■ 9807 Davona Drive, San Ramon, CA 94583 I 
| (415) 828-6697 | 
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Main/Frames, $200 


Main/Frames „ $200 


• 14 Basic Models Available 

• Assembled & Tested 

• Power Supply: 

8v@15A, ± 16v@3A 

• 15 Slot Motherboard 1m 

(connectors optional) V 

• Card cage & guides ^ 

• Fan, line cord. fuse, power 
& reset switches. EMI filter 

• 8v@30A. ± 16v@10A 
option on some models 


w Rack 
mounted 
from $200 


8” Floppy Main/Frame 
(includes power for drives 
and mainframe) from $365 


Write or call for our 
brochure which includes our 
application note: 
‘Building Cheap Computers’ 

INTEGRAND 

8474 Ave. 296 • Visalia. CA 93277 • (209) 733-9288 
We accept BankAmericard/Visa and MasterCharge 
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TERMINALS 
FROM TRANSNET 


OUTRIGHT PURCHASE OR FULL 
OWNERSHIP UNDER OUR 
24 MONTH 100% EQUITY RENTAL PLAN 


A 



PURCHASE 

•PER M0. 


PRICE 

24 M0S. 

LA36 OECwriter II . 

. $1,595 

....$83 

LA34 DECwriter IV. 

. 1,295 . 

... 67 

LAI20 DECwriter III, KSR .. 

. 2,295 

... 120 

LS120 DECwriter III, R0 .. 

. 1,995 . 

... 104 

LAI 80 DECprinter 1, R0 . 

. 1,995 . 

... 104 

VT100 CRT DECscope. 

. 1,695 . 

... 88 

TI745 Portable Terminal... 

. 1,875 . 

... 98 

TI765 Bubble Memory Term. 

2,795 . 

... 145 

TI810 R0 Printer. 

. 1,895 . 

,,.. 99 

TI820 KSR Printer. 

. 2,395 . 

... 125 

ADM3A CRT Terminal .... 

875 . 

... 46 

QUME Letter Quality KSR .. 

. 3,195 . 

... 166 

QUME Letter Quality R0 ... 

. 2,795 . 

... 145 

HAZELTINE 1410 CRT. 

895 . 

... 47 

HAZELTINE 1500 CRT. 

. 1,195 . 

... 62 

HAZELTINE 1520 CRT. 

. 1,595 . 

.... 83 

Dataproducts 2230 . 

. 7,900 

.... 410 

DATAMATE Mini Floppy ... 

. 1,750 

... 91 


•FULL OWNERSHIP AFTER 24 MONTHS 

12 MONTH FULL OWNERSHIP. 

36 MONTH LEASE AND RENTAL 
PLANS AVAILABLE ON ABOVE 
AND OTHER EQUIPMENT 


< 


J 


MOST EQUIPMENT AND OPTIONS 
IN STOCK FOR IMMEDIATE SHIPMENT 

FW\ TransNet 

CORPORATION 
l201-688-7800 
2005 Route 22. Union. N.J. 07083 


chances of raising any venture capital until they have already estab¬ 
lished themselves. Even at that point, they must pay dearly for any 
money they get. Why? Because today healthy companies are valued 
at eight times post-tax earnings, while unhealthy ones are offered a 
whole lot less than that. In the late 60’s companies were frequently 
valued at more than twenty times annual post-tax earnings. 

Another major difference between the mini and microcomputer 
industries results from prices and volumes. Minicomputer manufac¬ 
turers, when they went into business ten years ago, sold small com¬ 
puter systems at prices ranging from $20,000 to $250,000; and if 
they sold a few hundred systems a year, they were doing just fine. 
Radio Shack and Texas Instruments could not get excited by those 
numbers. Therefore, minicomputer manufacturers did not have to 
face the same formidable competitors confronting today’s 
microcomputer manufacturers. 

Today’s microcomputer manufacturers are operating in a much 
tougher and less forgiving environment than yesterday’s minicom¬ 
puter manufacturers. In consequence, today’s microcomputer 
manufacturers will have fewer chances to make mistakes and less 
time to put their houses in order. Radio Shack and Commodore 
were relatively late entries into the microcomputer marketplace, yet 
they totally dominate it today. 

Texas Instruments and Atari are just making their moves today; 
are they too late? I think not. Most of the early manufacturers did not 
use their early entry to consolidate a position for themselves. Rather 
they used their early entry to antagonize the entire microcomputer 
marketplace, and guarantee a customer base for the more solid 
manufacturers who appeared later. How often I have heard customer 
sentiments epitomized by the statement: “That SOB! I buy their pro¬ 
ducts because I have no alternative. But wait til they have competi¬ 
tion. I will buy from their competitors just to get back at them.” 

This is a message that seems to be totally lost on the majority of 
companies operating in the microcomputer market — hardware and 
software companies alike. The ignorance of today’s microcomputer 
industry hardware and software companies is most evident when 
you look at the ambitious plans they make for their products, and 
the flagrant overuse, bordering on abuse, of hardware. Floppy disks 
are used in applications that would tax a hard disk; systems which 
have no back-up are being used in applications where reliability is a 
critical factor. The surest sign that the company does not understand 
what they are doing is when they use hardware beyond its capabilities. 

On the subject of hardware capabilities, I was perhaps a little harsh 
in a recent column when I criticized Nestar for offering a pair of flop¬ 
py disk drives that could be accessed by a large number of micro¬ 
computers. I criticized this product for misusing the limited 
resources of floppy disk drives. What I did not know (because Nestar 
never advertised the fact) was that this floppy disk system was soon 
to be replaced by a large capacity hard disk system; and that makes a 
lot of sense. I still feel Nestar should not have offered their floppy 
disk product, but their hard disk multi-terminal system looks very at¬ 
tractive, and their product support is excellent. 

I urge customers to start being very critical when it comes to 
evaluating products before buying. The days are over when you 
have to buy junk because nothing else is around. Quality hardware 
and software is beginning to appear; and you have every right to de¬ 
mand it. Check into the financial health of the company whose pro¬ 
duct you are going to buy. Make sure that hardware is not overused 
and that software is not being oversold. Buy products, not promises. 

Most important of all, do not buy products based on a technical 
evaluation of capabilities. History has proven this to be an almost ir¬ 
relevant criterion on which to base your selection. Do not worry 
about product obsolescence. As an end user, you should feel far 
more comfortable buying a system whose every component has 
been on the market two or three years. Remember: “He who buys 
on the cutting edge of technology shall be sacrificed upon it.” 

Base your product selection on the ability of what you buy to solve 
the problem which you need solved. If the hardware and software 
you buy is capable of solving your problem, then anything more is 
irrelevant. Base your selection on the ability of the vendor to give 
you whatever support you feel you need. But do not expect such 
support to be free. You get what you pay for; support offered at no 
charge usually finishes up being no support.D 

The views in this column are those of the author and are not 
necessarily those of the magazine or its staff Dr. Osborne may be 
contacted at P.O. Box 2036, Berkeley, CA 94702. 
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With these five disks, 
I can turn your TRS-80 
into a serious computer. 

My name is Irwin Taranto, and I know what I’m 
talking about. 

I’ve been making computers work ever since they 
had vacuum tubes in them, and I've put the first 
computer into more than 300 different businesses. 

Over the years, I’ve learned a few things. 

For instance, I’ve learned that the new microcom¬ 
puters like the TRS-80 are really elegant pieces of 
hardware. The price is deceiving. Given the right 
programs, they can jump through hoops. 

But finding the right programs isn’t all that easy. 
You can flip through the pages of this magazine and 
find 50 ads for TRS-80 programs. Granted, a good 
many of them are for fun and games, but you can 
still find quite a few offering business programs. 

They aren’t like mine, though. 

Four of these are the genuine Osborne & 
Associates systems, originally designed for the 
$30,000 Wang computer. I’ve made a few minor mod¬ 
ifications on them, and now they work on a $4000 
TRS-80. The fifth program is one I added myself. 

Here’s what’s on each disk: 


THE ON-LINE, INTERACTIVE OSBORNE PROGRAMS 

Accounts Payable: an invoice-linked system that can calculate 
and print checks, make reports, and link fully to the general ledger. 
Accounts Receivable: also invoice-linked, it can keep track of billed 
and unbilled invoices, open and closed items and aging. It can print 
a statement and link to the general ledger. 

General Ledger: this handles more than 1750 transactions on 200 
different accounts and keeps track of them by month, quarter, year 
and the previous three quarters. Available with or without Cash 
Journal option. 

Payroll: it keeps the files, computes pay and deductions, prints 
forms and checks, figures taxes, overtime and piecework pay, and 
prints the 941-A and W-2 forms. 

AND AN ON-LINE, INTERACTIVE TARANTO PROGRAM 

Inventory Control: a custom-tailored program that looks after up 
to 20 sizes of each of 1300 items — a million items in all. It gives an 
immediate readout on any item inquiry, including quantity and 
dollar total. 


These programs are marvels of efficiency. They’re 
fully-documented, and you can buy the books locally 
or from me. On the Osborne programs, my contri¬ 
bution was simply this: I made them work on the 
TRS-80, and if you buy them from me, I’ll make them 
work for you. 

If you’re skeptical on that point, call the number 
below and we’ll give you the names of some of the 
people who’ve already bought all over the world. 
Then you can call them up and hear what they have 
to say. 

These programs only cost $99.95 each. (The Cash 
Journal option on the General Ledger adds another 
$50.) For that you get the disk, all the instructions 
you need, and my telephone number. If you call, 
we answer all your questions and make sure every¬ 
thing’s working smoothly. If your question’s tough 
enough, I’ll talk to you personally. 

Because, as I said, I plan to turn that TRS-80 of 
yours into a serious computer. 

Please send me the following programs at $99.95 each: 


book [7) 


Accounts Payable 



Accounts Receivable 


General Ledger (add $50 for Cash Journal) 



Payroll 



Inventory Control 



Add $3 per order for handling 

6% tax (California only) 

AMOUNT ENCLOSED 



If you need the books, add $15 each. 

Mastercharge □ Visa □ No_Expires_ 

□ Please send me information on other 
Taranto business programs 

I Company Name_ 

Addres s_ 

City/State/Zip_ 

Taranto 

& ASSOCIATES 

J _Post Office Box 6073, San Rafael CA 94903 • (415) 472-1415 
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BUSINESS APPLICATION SOFTWARE 


ACCOUNTS PAYABLE 

ACCOUNTS RECEIVABLE 

GENERAL LEDGER 


. COMPATIBLE MODULES 
ALSO INDEPENDENTLY INSTALLABLE 
. PROGRAMS IN EACHMOOULE ALLOW 
All Fil« Maintenance 
Utility Pile Listing 
Individual Account Inquiries 
Original Journals 
Automatic Master File updating 
Fast Accurate Keyboard input 


CUSTOMER STATEMENTS 
AGEING & TRIAL BALANCE 
SALES/ C/R JOURNALS 
: CHECK WRITING 

AGEING & TRIAL BALANCE 
ACCT. * VERIFICATION 
DETAIL HISTORY INQUIRY 
TRIAL BALANCE 
PAL & BALANCE SHEET 


BUSINESS APPLICATION SOFTWARE 


ITEM A/R 

System Manual $10.00 n 

Program Listings 55.00 n 

Programs on Disk ’ (manuals included) 90.00 n 
AR. AP. GL on disk with manual $390.00 COD o 
Immediate shipment upon receipt o< certified check oi 
• CP/M CBASIC Competible source & Object code 

NAME__ 


A/P G/L 

$10 00 n $ 19.00 r 

55.00 n 160.00 I 

90.00 □ 250.00 I 

ders accepted 
money order 

Single n or Dual Density 1 


California residents ai 
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FREE Catalog 

New 4-way relief from problems with 
minicomputer supplies and accessories. 


1. One-stop shopping. 

I nmac (formerly known as 
Minicomputer Accessories 
Corporation) has a catalog 
of over 800 products. Every¬ 
thing from racks and line- 
printer paper to connectors 
and cables. Each designed 
to help keep your minicom¬ 
puter or word processing 
system up and running. 

2. Hassle-free ordering. 

I nmac lets you order by 

mail or phone. So keep our " ~~ 

Summer 79 catalog close. It makes those once-tough tasks 
like ordering magnetic media easy, fast and foolproof. 

3. Fast shipment of just the quantity you need. 

I nmac ships your order within 36 hours from centers in 
California and New Jersey. In a bind? Call us for many 
special services that insure you get your order to your 
installation within 24 hours. Call now and give us a chance. 

4. Field-proven quality means precision performance. 

I nmac guarantees every product in these 70 pages for 
at least 45 days. And even some for up to ten years. 

Send for your FREE 
Inmac catalog or call 
(408) 727-1970 todayI 

2465 Augustine Drive, P.O. Box 4780, Santa Clara, CA 95051 

© 1979 International Minicomputer Accessories Corporation 



Inmac 
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TRADEMARKS - PART 3 

There are three different situations in which trademark disputes 
arise. In general terms, these may be categorized as follows: (1) dis¬ 
putes relating to the registration of marks that arise between two or 
more parties; (2) disputes that arise between a party seeking regis¬ 
tration and a trademark registering agency such as the United States 
Patent and Trademark Office; and (3) disputes that arise between 
parties and involve litigation or the threat of litigation. 

Category 1 

Disputes in this category involve situations in which one or both 
parties is seeking either registration of his trademark or a limitation 
or cancellation of the other party’s previous registration. Such dis¬ 
putes typically arise in the United States Patent and Trademark Of¬ 
fice where federal registration of a trademark is involved. The states 
generally do not have equivalent proceedings because state registra¬ 
tion is a relatively informal process. However, state laws usually pro¬ 
vide for cancellation of previously registered marks by order of a 
state court of competent jurisdiction. 

Disputes in this category that arise in the U.S. Patent and Trademark 
Office are referred to as opposition proceedings, cancellation pro¬ 
ceedings, concurrent use proceedings and interference proceedings. 

After an application to register a trademark in the U.S. Patent and 
Trademark Office has been approved by a trademark examiner, the 
trademark and notice of its impending registration are published in 
the weekly official Trademark Gazette of the United States Patent 
and Trademark Office. Publications for opposition, in addition to 
showing the mark, also indicate the goods or services with which the 
mark is used and the date of alleged first use. 

Anyone who wishes to oppose the registration and believes he has 
grounds to do so must file his opposition, or a request for an exten¬ 
sion of time, within thirty days from the publication date of the Of¬ 
ficial Gazette in which the mark appeared. Any person who believes 
that he is likely to be damaged by registration of the mark has legal 
standing to oppose its registration and will prevail in the opposition if 
he can show that there are valid grounds for refusing the registration. 

Such grounds may be a legal defect or deficiency in the application or 
ownership of a prior registration of a confusingly similar mark or merely 
the opposer’s priority use of a trademark which the public is likely to 
confuse with the mark for which federal registration is being sought. 

If someone misses the opportunity to oppose the registration by 
failing to act within the thirty day period from the time the mark is 
published for opposition, he may still take the opportunity to initiate 
cancellation proceedings. For marks that have been registered for 
less than five years, the legal standing and grounds for alleging that 
a registration should be cancelled are about the same as they are for 
opposing prior to its registration. 

However, after a mark has been registered for a five-year period, 
the grounds upon which a petition to cancel may be based are sub¬ 
stantially narrowed under the federal law. Of course, it must be kept 
in mind that a successful opposition or cancellation proceeding af¬ 
fects only a mark’s registration and has no bearing upon the 
common-law rights in a trademark. 

Concurrent use proceedings involve the concept of issuing regis¬ 
trations to two parties who have been using confusingly similar 
trademarks in distinct geographical sections of the nation. Typically, 
the prior user obtains nationwide registration with the exception of 
those areas of the country in which the second user of the mark has 
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100 to *139 Off the TRS-80 



Computers! 


You can believe a product is tops, when 
more than 100,000 owners have chosen it 
over its competition! That overwhelming 
acceptance has dropped production costs, 
and allowed us to make TRS-80 an even 
better value. 


$100 Off! 4K Level I 


This is the ideal beginner’s computer system. Our 
manual makes learning programming in Level I 
BASIC a snap. Easily upgrades to Level II or more 
memory at any time. 26-1051 £ m ^ 

Was $599 in 1979 Catalog 


9 499 


$139 Off! 16K Level II 

Level II BASIC is one of the most powerful 
microcomputer programming languages. 
Level II TRS-80 systems can be expanded to 
include printers, disk storage . 

and much more. 26-1056 O VI fm 

Was $988 in 1979 Catalog *0^x5/ 


TRS-80 Line Printer II 

Now—for hundreds of dollars less than you’d expect 
to pay — you can add line printer utility and 
convenience to your Level II TRS-80 system. This top 
quality impact-type printer doesn’t require special 
paper — you can use inexpensive rolls (available at 
Radio Shack), continuous forms (original and up to 
two carbons) or single sheets. The 7x7 dot matrix 
head prints 50 characters per second; 80 characters 
on 8 inch lines. Also prints expanded (wider) 
characters that are ideal for headings under soft¬ 
ware control. Standard 9Vi inch wide continuous 
forms are kept in perfect alignment by non- 
adjustable pins on platen. Includes 
Expansion Interface cable. 26-1154 


$ 999 


Radio /hack 

The biggest name in little computers ® 

A DIVISION OF TANDY CORPORATION • FORT WORTH, TEXAS 76102 
OVER 7000 LOCATIONS IN NINE COUNTRIES 



•Retail prices may vary at individual stores and dealers 


Now you can attach the Line Printer II directly to your 
TRS-80 Level II16K system. No Expansion Interface 
required unless you plan to add mini $ K Q 

disks or more memory. 26-1416 O 
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already established common-law rights through actual use or a 
strong probability of use. A concurrent use proceeding is most likely 
to result in such split geographical registrations where it is the se¬ 
cond user who first obtains federal registration and the prior user 
who institutes concurrent use proceedings to also obtain federal 
registration. 

The courts have indicated that because there should be a policy of 
rewarding those who first seek federal registration, the second user 
may be awarded his area of actual use as well as the rest of the nation 
not already exposed to use by the senior party. Sometimes the 
courts and Trademark Office will recognize a geographical split of 
registration according to an agreement between the parties if such 
agreements are made in good faith and are not likely to result in con¬ 
fusion, mistake or deception. 

Interference proceedings are applicable whenever an application 
is made for the registration of a mark which so resembles a mark 
previously registered by another, or for which another has previous¬ 
ly applied for registration, as to be likely when applied to the goods 
or when used in connection with the services of the applicant to 
cause confusion or mistake or to deceive. 

However, because of the availability of opposition and cancella¬ 
tion proceedings, interference proceedings have become rare and 
are used only in those instances in which a party is able to prove that 
he will suffer irrevocable harm if his only recourse is to file an op¬ 
position or petition for cancellation. 

In an interference proceeding the second party to file an applica¬ 
tion to register a trademark has the burden of proving that he is en¬ 
titled to registration of the mark because he has prior use of the 
mark. Usually, whoever can prove that he is the senior user of the 
mark is granted the registration if there is a likelihood of confusion 
between the two marks. 

Of course, if the Trademark Office finds that there is no likelihood 
of confusion, both parties may be allowed to register their respective 
marks. Both parties may also be refused registration of their 
trademarks. 

Disputes between parties in the U.S. Patent and Trademark Office 
are administered by the office’s Trademark Trial and Appeal Board 
in Washington, D.C. However, unlike civil trials in federal and state 


courts, all testimony is taken by deposition; that is, testimony taken 
under oath before a court reporter anywhere in the country and sub¬ 
mitted to the board for consideration. In addition, relevant docu¬ 
ments may also be submitted. 

Finally, the attorneys for the respective parties submit trial briefs 
setting forth their arguments based upon the evidence submitted. An 
oral hearing is also permitted if desired by either side. Thus, for the 
most part such disputes are tried by deposition and the result is > 
determined substantially through correspondence with the attorneys 
of the respective parties. 

Category 2 

Disputes in this category, known as ex parte proceedings, arise 
when a trademark owner is denied registration of his trademark and 
he believes that registration should have been granted. Although no 
formal procedure exists in most states for appealing a registration 
denial, it is feasible to bring suit against the state administering body 
responsible for denying the application to register a trademark, and 
asking a court to issue an order requiring registration of the 
trademark. 

However, such suits are extremely unlikely because of the ex¬ 
pense involved compared to the advantages of state registration and 
the availability of federal registration for those users who have met 
the interstate commerce requirement discussed in previous parts of 
this series. 

As an intermediate step it is possible to petition the State Attorney 
General’s office to seek an official opinion in situations where it is 
believed that the trademark State Agency has misinterpreted the 
state law in denying the registration. 

In the United States Patent and Trademark Office, denial of an ap¬ 
plication to register a trademark will first come from the trademark 
examiner. Denial is most often based on the allegation that the mark 
for which registration is sought woqld likely result in public confu¬ 
sion, mistake or deception because of a previously registered mark. 

Whatever the reason for the rejection, the applicant may appeal 
within the United States Patent and Trademark Office to the Trade¬ 
mark Trial and Appeal Board. If the board affirms the examiner’s re¬ 
jection of the application to register, the applicant may then appeal 


«INFINITE BASIC OS 


RELOCATABLE MODULES FOR THE TRS LEVEL II AND DOS SYSTEMS 
LOAD ANY OR ALL MODULES. FOR $49.95 THE CORE PACKAGE INCLUDES: 
oe MATRIX PACKAGE oc oe STRING PACKAGE oc 


Over 30 BASIC commands including: 

oo Matrix Read, Inverse, Transpose, and Identity. 

Simultaneous Equations!!! 

90 Add, Subtract, or Multiply Scalars, Vectors, or Multi¬ 
dimension arrays!!! 

00 Dynamically Reshape, Expand, Delete Arrays, Change 
arrays in mid-program. 

00 Copy array elements, set arrays to scalar, zero arrays, 
move arrays. 

00 Tape array read and write including string arrays. 

FOR $29.95 more get the *© BUSINESS PACKAGE oo 

00 Eliminate round-off error!! Multiple precision packed 
decimal arithmetic. 127-digit max. accuracy 

00 Binary search or sorted arrays. Insert new elements in 
sorted arrays!!! 

00 Automatic page headings, footings, and pagination. 
Includes forced end-of-page. 

00 Automatic hash for record retrieval!! And more for your 
professional packages. 


Over 40 BASIC commands including: 

00 Left and right justify, truncate, rotate. Text justification. 
String centering. 

00 Delete or insert substring, Pack strings, Convert to upper 
or lowercase. 

00 Translate characters, Reverse strings, Verify function, 
Number of occurrences. 

00 Masked string searches for simple or array variables. 
Encrypt or decrypt strings. 

00 Compress/uncompress character string arrays to 6 bits or 
less per character. 

oo AND the famous RACET machine language SORTS. Multi¬ 
key multivariable and string. Sort 1000 elements in 9 sec!! 

FUTURE oo ADD-ON PACKAGES oc will include 
oo STATISTICS oo INPUT/OUTPUT ooGRAPHICS oe 

Attn: TRS Add-On OEM’s: We can support your special 
hardware add-ons with direct BASIC commands. 

System Houses: We license System House usage of 
oo INFINITE BASIC oo modules. 


COMMAND PROCESSOR ‘COMPROC’ for $19.95 (DOS only) 


Extend DOS-AUTO command to perform multiple steps either at power-up or as a user command. Check, VISA, M/C C.O.D. 

Execute a script consisting of a sequence of commands or data from a BASIC command file. Calif, residents add 6% 


REMODEL + PROLOAD for $34.95 (Specify 16, 32, or 48K version) 

REnumber any section of a program, MOve program segments, DEIete program lines. 

Combine programs with renumber and merge. Load or save any portion of program from tape. 

DISK SORT PROGRAM ‘DOSORT’ for $34.95 (Specify 32 or 48K, minimum 2 disk system) 

SORT/MERGE multi-diskette sequential files. Multiple variables and keys. 

Includes machine language in-memory sorts, comparators and string handling. 

COPY SYSTEM TAPES with ‘COPSYS’ for $14.95 (Non-DOS) circle inquiry no. 77 


Telephone Orders Accepted 
(714) 637-5016 

WHEN ORDERING PLEASE 
ADVISE PUBLICATION SOURCE 

RACET COMPUTES 
702 Palmdale, Orange CA 92665 
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Exidy is moving to greatly expanded production facilities. Right now N 
is the time for you to move up to an improved computer system: one 
built around our Sorcerer computer rather than a SOL, Apple or TRS-80. 

The new 48,000 square foot plant (more than double our present size) 
has the capability of building and testing 200 computers per shift. 
With more than a year of production under our belts, we are shipping a 
reliable, well-debugged product. 

Compare the Sorcerer to the others: 

SORCERER vs SOL 

The Sorcerer easily replaces the SOL and provides many extra 
features for about 40% less money. Sorcerer reads cassette 
tapes in CUTS format. Most SOL software runs on the Sor¬ 
cerer with little or no change. And Sorcerer comes with the 
same I/O ports as SOL. For many extra benefits, read on. 

SORCERER vs APPLE 

You can ask the Sorcerer to "come out and play." But other¬ 
wise it's all business. Standard with Sorcerer are: Float¬ 
ing point BASIC, lower case characters, serial and parallel 
I/O ports, a numeric key pad, two cassette interfaces with 
motor control, plus all the features described below. 

SORCERER vs TRS-80 

On the surface, the TRS-80 may cost less, but compare the 
capabilities — Sorcerer is the bargain. With Sorcerer's 
plug-in ROM PAC software, you're not locked into BASIC. You 
can even create turn-key application packages that come up 
running. 

SORCERER vs EVERYBODY 

Our video display is the winner. Full 128 ASCII character 
set (including upper and lower case); 30 x 64 screen display 
(1920 characters on screen); 64 pre-defined graphics char¬ 
acters; 128 user-definable characters; 512 x 240 point reso¬ 
lution: Sorcerer easily expands to a disk system that runs 

CP/M software; add S-100 bus products with our expansion 
interface. 

All in all, Sorcerer will give your system more value for less money. 
For more proof, just drop us a note describing your needs. 

Sincerely, 

&t(jdy.Qnc*- 

Exidy Incorporated 
Computer Systems Division 

P.S. This letter was prepared with our new Word Processor ROM PAC — 
available now at $99.00 suggested retail price. 

390 Java Drive, Sunnyvale,California 94086 (408) 734-9410 Telex 348-329 
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IBM Buys Qume. 
Now You Can Too! 


The Qume Sprint 5 Daisywheel 
Terminal. 



FAST. At 55 characters per second the fastest daisywheel printer made. 

SMART. The Qume Sprint 5 is the printer for word processing and plotting 
because microprocessor controlled Sprint 5 logic responds to all 128 ASCII 
codes plus 43 Qume-defined commands for specific paper handling and 
carriage movement controls. That means it supports bidirectional printing, 
proportional spacing, right justification and high resolution graphics (5760 
points per square inch). 

FLEXIBLE. A variety of configurations guarantees there is a Sprint 5 for 
you, whether you have a TRS-80, an IBM 370 or anything inbetween. 

• Keyboard (KSR) or Receive Only (RO) 

• RS-232C, DC Current Loop or Parallel Interface 

• 45 or 55 characters per second 

A multitude of daisywheels (over 70) in various typestyles, pitches and 
language variations plus a colorful rainbow of carbon and fabric ribbons gives 
you a dynamic range in the appearance of your letter perfect printouts. 


Reconditioned Qume-based 
Daisywheel Terminal 
was $4500+, now $8150. 

Gen Corn’s 300Q Qume Terminal, fully 
reconditioned 

• Qume Q30 print mechanism (30 cps) 

• Bidirectional printing/proportional 
spacing 

• Plotting—Super Plot firmware package 
standard 

• 1/120” horizontal control, 1/48” vertical 
control 

• Wheeled pedestal standard 

• 86 key keyboard w/15 key numeric pad 

• RS-232C serial interface, cable included 

• ASCII encoded w/256 character buffer 

• 30 day limited warranty 

• Nationwide service 



Qume Sprint 5 55 CPS, KSR 


$3295 

45 CPS, KSR 


2995 

55 CPS, RO 


2895 

45 CPS, RO 


2695 

Gen Com 300Q 


2150 

DTC 300A (similar to Gen Com 300Q, but w/Hytype I mechanism) 

1995 

Forms Tractor 


210 

Pin Feed Platen 


160 

TRS-80 interface (for any above terminal) 


49.95 

Electric Pencil Word Processing Software (TRS-80 version) 


99.95 

Daisywheels and Ribbons (Qume and Diablo) 

write for list 


TAX and SHIPPING (FOB San Leandro, CA), if applicable, not included 


write or call 

COMPUTER TEXTile 

10960 Wilshire Blvd., Suite 1504 
Los Angeles, CA 90024 
(213)477-2196 


Dealer 

Inquiries 

Data Wholesale Corporation 
700 Whitney Street 
San Leandro, CA 94577 
(415) 638-1206 


Leasing 

Information 

Data Capital Company 
700 Whitney Street 
San Leandro, CA 94577 
(415) 638-1206 


outside the Patent and Trademark Office in specified federal courts. 
He may ultimately seek review in the U.S. Supreme Court, although 
this is highly unlikely. 

Category 3 

Disputes in this category arise when the owner of a trademark be¬ 
lieves that another party is infringing his trademark rights. Those 
trademark rights might be only common-law rights which arise by 
mere use of the mark on products or services. On the other hand, 
they may also include expanded rights under either state or federal 
registration. Frequently such disputes begin with a letter from the 
trademark owner’s attorney to the alleged infringer demanding im¬ 
mediate cessation of use and threatening a lawsuit if the alleged in¬ 
fringer does not agree to immediately cease use of the mark. 

Frequently such threatening letters also include an allegation of 
unfair competition and, if appropriate, also indicate with a copy of 
the registration certificate that a trademark is registered in the United 
States Patent and Trademark Office or with one or more states. 

Depending upon the size of the business entities involved and the 
available resources for the expense involved in a trademark lawsuit, 
the parties will usually first attempt to resolve the matter through cor¬ 
respondence between their attorneys. Of course, resolution of the 
matter will depend upon the restrictive opinions regarding whether 
or not an actual infringement exists, the question of who has priority 
of use of the trademarks involved, and the extent to which each party 
has already invested in developing the popularity of the trademark 
through extensive advertising and the like. 

If neither party is prepared to give any ground outside the court¬ 
room, either one may be in a position to initiate a lawsuit. The 
potential defendant in the trademark infringement matter may file an 
action for declaratory judgement asking the court to determine the 
rights of the respective parties and resolve the matter in his favor by 
finding either that there is no infringement or that the trademark 
rights of the other party are invalid or otherwise inappropriate to 
assert against the defendant. 

Of course, the trademark owner who originally made the litigation 
threat may also file suit for an action under unfair competition and 
trademark infringement laws in either state or federal court. The 
jurisdiction of the court is determined by whether or not the allegedly 
infringed mark is federally registered or upon whether the parties are 
residents of different states and the matter involves more than 
$10,000 in damages. 

The plaintiff in a trademark infringement suit will usually seek an in¬ 
junction to prevent the defendant from continuing the allegedly infring¬ 
ing acts and will also seek monetary damages for the defendant’s past 
allegedly infringing acts. Under federal law the plaintiff’s damages may 
be measured by the profits lost as a result of the infringement and/or 
the profits earned by the defendant because of the infringement. 

In addition, federal law gives the Federal District Court discretion 
to increase damages up to three or more times actual damages 
where it can be shown that the defendant was guilty of wanton mis¬ 
conduct. The courts have also allowed recovery of attorney fees in 
exceptional situations. 

If a federally registered mark is involved in the lawsuit, the federal 
courts have the power to order cancellation of the registration if, for ex¬ 
ample, a defendant charged with infringement of a registered mark 
successfully counterclaims for cancellation of that mark. Typically, the 
state courts have the same power with regard to state registration. 

Federal law also provides an alternative remedy to trademark 
registrants whose trademarks are being infringed by someone im¬ 
porting goods into the United States bearing an allegedly infringing 
mark. This alternative remedy is available to owners of trademarks 
registered on the Principal Register in the United States Patent and 
Trademark Office and provides for prevention of importation of the 
goods by their seizure and forfeiture. 

A separate federal law, under the so-called Tariff Act, sets up a 
procedure by which the United States owner of a common-law 
trademark may also instigate seizure of imported goods bearing an 
allegedly infringing mark.D 

The material presented in this column is intended for the 
reader's general information. The author requests that the reader 
consult professional advisors prior to applying this material to his 
or her specific situation. Anyone seeking further information may 
contact the author at the law firm of Fischer and Tachner, 2192 
Dupont Drive, Suite 210, Irvine, CA 92715. 
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and available 


Cursor Addressing, Incremental Cursor 
Positioning, Cursor Control Keys, Line 
Drawing. Optional features include: Block 
Mode, Protected Field, Insert/Delete 
Character, Eight (8) Function Keys 
(Expandable), Generating up to 32 Pre-Set 
Sequences, and Composite Video Output. 

For further information about purchase 
or lease contact: BRYN MAWR. We'll tell you 
more about INFOTON 100 as well as other 


The remarkable INFOTON 100 offers the 
speed, power and efficiency of more 
expensive terminals. And it's available 
immediately from the West Coast's leading 
full service computer terminal supplier: 
Bryn Mawr. 

Some of the INFOTON's standard 
features include: 25th Status Line, 15 Key 
Numeric Cluster, Insert/Delete Line, Copy 
On/Off, Print Page, Line/Local Mode, X, Y 


major manufacturers including: Beehive, 
Data Media, Trivex-IBM 3270 Compatible, 
Texas Instruments, Qume, Tally Printers. 
O.E.M. & Quantity Discounts Available. 


The West Coast's Full Service Computer 
Terminal Supplier, 2800 Airport Avenue, 
Santa Monica, Ca. 90405 (213) 397-2178 
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THE 

INFLATION 
FICjHTE 


You can’t buy more 
capability for less ... But 
you can buy less for more. 


MPI presents the perfect answer to your inflation-riddled printer budget. THE MODEL 88T DOT 
MATRIX PRINTER. The first in a series of new full-capability low-cost printers designed specifically 
for the general use computer market. The Model 88T is a fully featured printer with a dual 
tractor/pressure-roll paper feed system and a serial or parallel interface. The tractor paper 
feed system provides the precision required to handle multi copy fanfold forms, ranging in 
width from 1 inch to 9.5 inches. For those opplications where paper costs are important, the 
pressure-roll feed can be used with 8.5 inch roll paper. A long-life ribbon cartridge gives crisp, 
clean print without messy ribbon changing. The microprocessor controlled interface has 80,96 
or 132 column formating capability while printing upper and lower case characters bi¬ 
directionally at 100 characters per second. 


With all of these features, plus quality construction, continuous duty print head and attractive 
styling, the Model 88T would easily sell at the competition's "under $1000" (999.") tag. But we 
are offering it for only $749; this should make you happy and several hundred dollars richer. 

Write for complete specifications and pricing information. 



MICRO PERIPHERALS, INC. 2099 WEST 2200 SOUTH / SALT LAKE CITY, UTAH 84119/(801) 973-6053 
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MATHEMATICIAN 


By Dr. Alfred Adler 

Considerable mail has arrived since this column started in Febru¬ 
ary and we are happy to report that it has been, with one exception, 
highly favorable. We have a reader in Australia who would like more 
REMs in the programs (we have to agree); hates multiline statements 
(they do save RAM and time and are not that confusing if confined to 
!, NEXT, K = K +1, GOTO, etc.); and wishes us to point out that the 
backslash is the delimiter used in a multiline statement by Poly 
BASIC, as opposed to the far more common semicolon. 

A reader in Massachusetts is interested in microcomputers as an 
educational tool and sent several very interesting and useful pro¬ 
grams which are being featured in this month’s column. He is also a 
Poly user and has acquainted us with Discovery Bay Software. He 
says that have an editor that attaches to Poly BASIC that “is a real 
jewel’’; also that they put out a journal from time to time with helpful 
hints such as a fix for a bug in Poly AOO’s LOG function. 

He has sent us a modification to Poly BASIC with a patch that 
reduces the number of nulls recorded, thus cutting 35% from the 
SAVEing and LOADing time. Now that’s worth having! 

For those of you who might want to contact the author of this 
month’s programs, he is the Rev. Walter L. Pragnell, 9 Warren St., 
Everett, MA 02149. Anyone interested in what Discovery Bay Soft¬ 
ware may have to offer can reach them at P.O. Box 464, Port 
Townsend, WA 98368. 

We realize there may be many readers put off by the column 
listings printed in Poly BASIC, since it is not quite the most widely 
used interpreter. However, we have been trying since January to get 
our North Star disk system running without a whole lot of success. 
There have been a few problems between Tucson and Berkeley, but 
hopefully they will be resolved soon and after that ail listings will be 
in North Star BASIC. 

FACTORIALS REVISITED 

In the April column factorials were discussed and a program was 
presented that generates factorials of numbers less than 50. Since 
49! = 6 X 10 62 it would appear that higher limits would not ordinarily 
be necessary. For anyone who needs factorials of higher numbers or 
who needs answers to more than eight digits (exact answers, in fact), 
the first two of Rev. Pragnell’s programs should prove interesting. 

The first of these programs, Program N!, computes factorials ex¬ 
actly, digit for digit, up to some very large numbers. As sent to us, 
the program worked well on a screen but insisted on using the full 
platen width on the HyType, even though we were using 8 Winch 
paper. We took the liberty of adding statements 17 and 44, which 
took care of that problem nicely. A sample run is shown after the list¬ 
ing. The generation of 50! took about 15 to 20 seconds with a Poly 
CPU board. 

The second program, BIG-N!, generates factorials of large num¬ 
bers by adding the logarithms of their factors. As noted in the in¬ 
troduction to the program, it is extremely fast, computing 1000! in 
140 seconds. In an application where factorials of numbers no 
larger than 49 are required, the routine in FACTHYP presented in 
the April column would be best since it runs faster than BIG-N! by a 
factor of ten. However, if factorials of numbers greater than 49 
might possibly be needed, by all means the routine in BIG-N! 
should be used. 

MATRICES 

The third of Reverend Pragnell’s programs is a real beauty. Pro¬ 
gram MATDEMO is a tutorial on matrices, yielding addition, multi- 


Accounting Problems? 

If you have a Micropolis Computer 
System (or if you are considering a 
Micropolis) we can help. 

DATA MASTER 
GENERAL LEDGER SYSTEM 

Innovative • Efficient • Affordable 

Tested and Proven in the Marketplace 

• Instant trial balance available on every entry; all 
report features include month-to-date, year-to- 
date, last month and last year totals for com¬ 
parative analysis. 

• Many automatic functions and validations usually 
available on much larger systems. 

• Only $150.00. Cost includes floppy disc, test 
chart of account, and simple, step-by-step instal¬ 
lation and operator training manual. 

Interested? Write or call for more information: 

data master 

P.O. Box 88 
Hamburg, IA 51640 
(712) 382-2738 



CIRCLE INQUIRY NO. 25 


New North Star 
Software 

DOS + $35.00 

Enables any program to execute all North Star Disk and/or Meca Tape 
commands. Allows batch command list and more. 

PRO-TYPE WORD PROCESSOR $75.00 

Easy to learn. Combines text input, editing and printing in one program. 
Features right margin justification, tabs, paging, underlining, relocation 
of text blocks, etc. Requires only 8K of memory. Manual alone, $25. 
GUIDE TO BASEX $33.00 

A new interactive compiler similar to BASIC for 8080-type 
microcomputers (Z-80, 8085). Executes programs up to 10 times faster 
than equivalent programs while requiring about half the memory space. 
Features include: array variables; string manipulation; arithmetic 
operations on signed 16 bit intergers; and versitile 10 communication 
functions. Manual alone $8. 

BASEX TAPE AND DISK GUIDE $35.00 

Allows your BASEX programs to access up to four North Star Disk 
and/or Meca Tape drives. All operations can be executed from the 
Keyboard. Manual alone $20. 

Specify: North Star Disk/Meca Tape/Other 
Send for Free Literature 



INTERACTIVE MICROWARE INC. 

P.O. Box 771, State College, PA 16801 

(814) 238-8294 


OCTOBER 1979 
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plication, transposition, and inversion of matrices up to 9 x 9. This 
month we will discuss addition, multiplication, and transposition of 
matrices, leaving inversion for a later time. 

At first glance a matrix, if it is square, looks somewhat like a deter¬ 
minant. However, they are quite different. A determinant is a num¬ 
ber (it looks like lots of numbers, but when reduced it is simply a 
single number), whereas a matrix is a two-dimensional array of num¬ 
bers. How the array is used is up to you. Matrix methods in mathe¬ 
matics are very appealing since they provide a very compact nota¬ 
tion useful in linear transformations or in the solution of systems of 
equations. They also provide a readily identifiable pattern which car¬ 
ries through the solution and makes error spotting much easier. As a 
means of getting involved in matrix methods, let us review some of 
the rules of matrix algebra. 

Addition of matrices is accomplished by simply adding each ele¬ 
ment of the first matrix to the corresponding element of the second 
matrix. For example, suppose we define the following matrices A 
and B, and add them to form matrix C. 



1 

-2 

3 


7 

8 

• 9 

matrix A = 




matrix B = 





-4 

5 

6 


10 

-11 

12 


Before adding, let us define the matrix elements so we can talk about 
them more easily. An element of matrix A will be referred to as ay 
where subscript i is the number of the row in which the element lies, 
and the subscript j is the number of the column in which the element 
lies. Thus a n = 1, a 12 = -2, a 13 = 3, a 2 i=-4, a 22 = 5, and a 23 = 6. 
Similarly for B. Now the addition rule can be stated more concisely 
as Cy = ay + by, where i = 1,2 and j = 1,2,3. Carrying this out 

Ci i = an + b n = 1 + 7 = 8 

Ci 2 — a 12 + b, 2 = -2 + 8 = 6 

c i3 — a i3 + b 13 = 3 - 9 = - 6 

c 2 1 = a 21 + b 21 = -4 +10 = 6 

C 2 2 = 322 + b 22 = 5-11 = - 6 
C23 = a 23 -f b 23 — 6+12= 18 
Writing this in matrix form we get 


[8 6 - 6| 

C = |6 -6 18] 

Obviously, the matrices to be added must each have the same 
number of rows and the same number of columns. 

Multiplication of matrices is a bit more involved. In order to multi¬ 
ply matrices we must multiply rows by columns. The first row, first 
column element of the product matrix is the sum of the products ob¬ 
tained by multiplying each successive element of the first row of the 
multiplier matrix by the corresponding element in the first column of 
the multiplicand matrix. This process continues until the elements of 
every row of the multiplier have been multiplied by the elements of 
every column of the multiplicand. For example, suppose 



1 2 -3 


9 -8 

A = 


B = 

4 6 


4-5 6 


-7 2 


Using the element notation developed in the discussion of matrix ad¬ 
dition, we note that matrix A is composed of elements ay where i = 
1,2 and j = 1,2,3 whereas matrix B is composed of elements b^ 
where j = 1,2,3 and k = 1,2. In other words, A has 2 rows and 3 
columns, but B has 3 rows and 2 columns. The importance of this 
will become more apparent as we proceed. 

The change in notation in matrix B from row i and column j to 
row j and column k was necessary to conform with summation con¬ 
ventions. We must not confuse the rows and columns of A with 
those of B. It was permissible in the case of addition, but would lead 
to total confusion in the case of multiplication. The important thing 
to remember is that the first subscript is always the row number of 
the corresponding matrix and the second subscript is always the col¬ 
umn number of that same matrix. 

Using the rule for multiplication stated above and letting matrix C 
be the product matrix, we obtain 

C)i = a 1t b n + 312621 + 213631 = 1 x 9 + 2 x 4 + (- 3 ) x (-7) = 38 

C12 = s 11 b 12 + 212622 + 213632 = 1 x (-8) + 2 x 6 + (- 3 ) x 2 = - 2 

c 2 i = 321611 + 222621 + 223631 = 4 x 9 + (- 5 ) x 4 + 6 x (-7) = -26 

C22 = 221612 + 222622 + 223632 = 4 x (-8) + (- 5 ) x 6 + 6 x 2 = *50 


Our MacroFloppy 



the distance. 


Introducing the Micropolis MacroFloppy™: 1041 and :1042 disk drive sub¬ 
systems. For the S-100/8080/Z-80 bus. Packing 100% more capacity into a 
5%-inch floppy disk than anyone else. 143K bytes, to be exact. For as little 
as $695. 

The MacroFloppy:1041 comes with the Micropolis Mod I floppy packaged 
inside a protective enclosure (without power supply). And includes an S-100 
controller Interconnect cable. Micropolis BASIC User's Manual. A diskette con¬ 
taining Micropolis BASIC, and a compatible DOS with assembler and editor 
The : 1041 is even designed to be used either on your desk top, or to be inte¬ 
grated right into your S-100 chassis. 

The MacroFloppy:1042 comes with everything the :1041 has, and more. 
Such as d.c. regulators, its own line voltage power supply, and, to top it off, 
a striking cover. Making it look right at home just about anywhere. 

Both MacroFloppy systems are fully assembled, tested, burned-in, and 
tested again. For zero start-up pain, and long term reliability. They're also 
backed up by our famous Micropolis factor/ warranty. 

And both systems are priced just right. $695 for the MacroFloppy:1041 
and $795 for the MacroFloppy:1042. 

You really couldn't ask for anything more. 

At Micropolis, we have more bytes in store for you. 

For a descriptive brochure, in the U.S. call or write Micropolis 
Corporation, 7959 Deering Avenue, Canoga Park, California 91304. Phone 
(213) 703-1121. 

Or better yet, see your local dealer. 


MICROPOLIS' 

More bytes in store for you. 


goes twice 
Fbr $ 695. 
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The reader will recall that in the very beginning of the discussion 
of matrices it was pointed out that a readily identifiable pattern is 
always present. Examination of the above equations for c^ reveals 
the following patterns. In each of the equations, the first subscript on 
the a’s and the second subscript on the b’s remain the same and are 
the same as the subscripts on the c. Further, the second subscript on 
the a’s and the first subscript on the b’s are the same in each term 
and successively are 1 in the first term, 2 in the second term, and 3 
in the third term. 

Thus the rule for matrix multiplication can now be stated more con¬ 
cisely as Cj|< = ajjbjk where j = 1,2,3. Note that i is the row number 
of the product matrix and k is the column number and that j disappears 
during the summation process. It should be apparent to the careful 
reader that what is being examined is only the tip of the iceberg. 

Note that in order to multiply two matrices they must be “confor¬ 
mable.” That is, the number of columns in the left hand matrix must 
equal the number of rows in the right hand matrix. The product will 
have as many rows as the left hand matrix and as many columns as 
the right hand matrix. This, of course, is a direct consequence of the 
summation rules. 

It should further be noted that some of the laws of algebra that are 
learned in the early years are not true for matrices. For example, in 
matrix multiplication it is not true that AB = BA. Using the matrices 
already defined 


AB = C = 


38 

- 2 

26 

-50 


However, it should be verified by the reader that 



-23 

58 

-75 

Q 

II 

< 

CO 

28 

-22 

24 


1 

-24 

33 


It is also not true in matrix multiplication that if XY = 0, then either 
X = 0 or Y = 0. For example, let 



1 

1 


-1 

1 

X = 

2 

2 

Y = 

1 

-1 


Then, even though X 0 and Y # 0, 


XY = Z = 


0 0 
0 0 


Transposition by itself is a rather simple operation. To transpose a 
matrix you merely interchange the rows and columns. Thus to trans¬ 
pose the matrix C above, convert rows to columns and columns to 
rows and obtain 


CT = 


38 

-26 

2 

-50 


An interesting relationship exists between multiplication and trans¬ 
position as follows. As was pointed out earlier AB # BA. In fact, 
unless A and B are both “square” (having the same number of rows 
and columns), the product AB will not have the same size and shape 
as BA. Further, although A and B may be conformable in that order, 
they may not be conformable in reverse order. 

Therefore, although AB may exist, BA may not exist. However, if 
AB = C, it can be shown that B^A * = CT In other words, if at the 
same time that we reverse the order of A and B, we transpose them 
both, we resolve the problem of conformability and instead of the 
product being C it becomes CT 

A discussion of matrix'inversion, linear transformation, and the 
use of matrices in the solution of systems of equations will be taken 
up in the future. Meanwhile, the interested reader should compose 
practice problems and use Program MATDEMO to check the 
answers.□ Programs Follow 

Alfred Adler can be contacted at 10360 Flintlock Trail, Tucson, 
Arizona 85715. 
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MICROPnLlS' 

More bytes in store for you. 


The Micropolis MetaFloppy™ gives you more than four times the capacity of 
anyone else's 5%-inch floppy. Because it uses 77 tracks instead of the usual 55. 

The field-proven MetaFloppy with thousands of units delivered, comes 
in a complete family of models. And, like our MacroFloppy™ family of disk 
drives, MetaFloppy is designed for the S-100/8080/Z-80 bus. 

For maximum capacity choose our new MetaFloppy:1054 system. Which 
actually provides you with more than a million bytes of reliable on-line stor¬ 
age. For less money than you'd believe possible. 

The MetaFloppy:1054 comes complete with four drives in dual config¬ 
uration. A controller. Power supply Chassis. Enclosure. All cabling. A new BASIC 
software package. And a DOS with assembler and editor. There's even a built- 
in Autoload ROM to eliminate tiresome button pushing. 

If that's more storage than you need right now, try our 
MetaFloppy:1053, with 630,000 bytes on-line. Or our Meta- 
Floppy.-1043, with 315,000 bytes on-line. Either way, you can 
expand to over a million bytes on-line in easy stages, when you 
need to. Or want to. 

In other words, if your application keeps growing, weVe got 
you covered. With MetaFloppy. 

The system that goes beyond the floppy. 

Fora descriptive brochure, in the U.S. call or write Micropolis 
Corporation, 7959 Deering Avenue, Canoga Park, California 91304. 

Phone (213) 703-1121. 

Or better yet, see your local dealer. 
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-TEACH- 

Fantastically fun. the Terrapin™ Turtle rolls, blinks, beeps, draws, 
and feels. Learn, teach and demonstrate' geometry, assembly 
and high level programming, life' sciences. Artific ial intelligence. 
Interface' this small home' robot to TRS-80. APPLF. DEC—any 
digital computer (not included). 

Send for brochure' and pric e's. 

Terrapin, Inc. 

33 Edinborough Street 
Boston, Massachusetts 02111 
Terrapin. Inc. 617-482-1033 
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LISTING 1 

>>LIRT Program BIG-N! 

10 REM—By the Rev'd Walter L. Prapnell, Everett MA 02149 
20 ! ’* T HIS PROGRAM CAN COMPUTE FACTORIALS OF LARGE NUMBERS." 

30 ! " F e w computers calculate factorials of numbers as large as" 
AO !"70 even aoproxlmately, because they cannot handle the' 

50 !”resulting huge numbers. For example, 70! is approximately 
60 ! "eouA1 to 1.2 x 10 * 100; that is, 12 followed by 99" 

70 ! "zeroes." 

B0 !"This program will calculate 1000! in about 1A0 seconds," 

90 !"and has been used to calculate 10,000! (which is about" 

100 ! "equal to 2.85759 x 10 “ 35659 , or 29 followed by 35,658" 
110 !"zeroes). It prints 6 significant figures, rounded. "\! 

120 !"When requested, please enter the value of the number of" 
130 !"which you want the factorial. After calculating it, the" 

1A0 !"program will ask for other numbers as long as you wish." 
150 D-L0G(10) 

160 !\INPUT "Enter Ns ",N 
170 IF N<0 THEN 180 ELSE 200 

180 l"Factorials of negative numbers are not defined." 

190 GOTO 160 

200 IF N-INT(N) THEN 210 ELSE J"Integers only."\G0T0 160 
210 Y-0 

220 FOR J-l TO N\Y-Y+L0C(J)/D\NEXT 

2 30 ! "N! -" ,%7F5, 10"(Y-1NT(Y))x 10 ““ , X f,INT(Y) 

2 A0 ! 

250 GOTO 160 

>> 

>> 

>>RUN 

THIS PROGRAM CAN COMPUTE FACTORIALS OF LARGE NUMBERS. 

Few computers calculate factorials of numbers as large as 
70 even approximately, because they cannot handle the 
resulting huge numbers. For example, 70! is approximately 
equal to 1.2 x 10 “ 100; that is, 12 followed by 99 
zeroes. 

This program will calculate 1000! in about IA0 seconds, 
and has been used to calculate 10,000! (which is about 
equal to 2.85759 x 10 ‘ 35659, or 29 followed by 35,658 
zeroes). It prints 6 significant figures, rounded. 

When requested, please enter the value of the number of 
which you want the factorial. After calculating it, the 
program will ask for other numbers as long as you wish. 

Enter N: 50 

N! -3.041A3 x 10 ‘ 64 


Enter N: 100 
N! -9.3325A x 10 ' 157 

Programs Continue 

Enter N: _~_ 




Small Business Systems 
are Big Business. 


You’ve got the hardware, we’ve got the software to sell this rapid-growth market. 
It’s that simple. I.M.S. is your single-source supplier for a complete series of 
business programs. And we’ve got the sales package to turn the programs into 
profits. Demonstration diskettes. Complete users manual. Dual-level documen¬ 
tation ... the “how to’s” for both managers and operators. 

Thirty years experience gives I.M.S. software an edge in quality and flexibility, 
systems are virtually machine-independent. Our source code is 
to run on any computer with disc capabilities in CBASIC (CP/M), 
business series is complete: 


General Ledger 
Accounts Payable 
Accounts Receivable 
Payroll 
Fixed Assets 
Cash Receipts 
Job Costing 


Student Record-Keeping & Scheduling 


Invoicing 
Inventory Control 
Purchasing & Receiving 
Back-Order Management 
Mailing List Management 
Word Processing 
Fund Accounting 


THE STANDARD 
OF EXCELLENCE 
IN BUSINESS 
SYSTEMS SOFTWARE 


INTERNATIONAL 
IICRO 
OYSTEMS 


To turn small business into big, big business, contact us at: 
3077 Merriam Lane, Kansas City, Kansas 66106 
Phone: (913) 262-3131 
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One reason why you should not buy 

The Electric Pencil II ™ 



It won’t work on 
your Apple 
Computer! 


EasyWriter 
will! 


TM 


Let’s face it! If you own an 
8080/Z-80 based microcom¬ 
puter, your best bet in a word 
processing program is 
probably Michael Shrayer’s 
Electric Pencil II. Now, we 
don’t even sell the Electric 
Pencil II, but at least we 
know a good product when 
we see one. 

The only problem with the 
“Pencil” is, it leaves all you 
Apple owners out there 
without a good word 
processor to call your own. 
And, the people at Shrayer’s 
offices tell us they don’t in¬ 
tend to write a new version 
for you either. 


Fear not! 

EasyWriter has arrived, and 
it boasts many of the same 
types of features “Pencil” 
users have come to know and 
love, plus a whole lot more! 


It’s clean. It’s easy. It’s 
EasyWriter, and it’s just what 
you’ve been waiting for. 

Try one on for size. Your 
Apple never had it so good! 


From the 

people who brought you 
WHATSIT*.... 


Information 
Unlimited 
Software 



k TM 

Inc. 


146 N. Broad St. Griffith, IN 4631 
(219)924-3522 


EasyWriter is a TRADEMARK of Cap n Software 

•WHATSIT is a TRADEMARK of Computer Headware. 

ELECTRIC PENCIL II is a TRADEMARK of Michael Shrayer Software Inc 
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T his printer gives the best-quality 
high-speed impact printing 
available. It also is dependable and 
allows you to change type fonts. 

It was made by IBM. 



This controller makes the 
printer plug-compatible 
with any computer. It was 
made by Spur Products Corp. 


Together they give the 
best possible high-speed 
printing at the industry’s 
lowest prices. 


Are you considering a high-speed impact printer? 
A Spur controller will make an IBM 1403, the 
best printer ever engineered, plug-compatible with 
the computer of your choice. It’s the only controller 
that will. 

Replacing your IBM computer? With the Spur 
controller you can keep your 1403 printer. Why 
waste good equipment? 

SPUR PRODUCTS CORPORATION 

PRODUCTS CORP. 



1904 Centinela Avenue, Los Angeles, CA 90025 (213) 826-4595 
In Canada: Digital Interfaces Ltd. 

4800 Dundas Street, W1, Islington, Ontario M9A 1B1 • Phone: 416-231-3321 


CIRCLE INQUIRY NO. 83 


BUSINESS SOFTWARE 


• CP/M and IMDOS Compatible! 

• Complete Documentation and Source Code! 

• Fully Integrated — Auto Chaining! 

• Low Cost — Very Easy to Use! 

• Extensive Operators Manuals/8” Floppy Disks 


CBASIC-2 


$395 

EACH 


MBASIC 


PRICES ON 
REQUEST 


GENERAL LEDGER 
ACCOUNTS PAYABLE 
ACCOUNTS RECEIVABLE 
INVENTORY MGMT SYSTEM 
PAYROLL PROGRAM 
DENTAL MGMT SYSTEM 
MEDICAL MGMT SYSTEM 
REAL ESTATE MULTI-LIST 
INSURANCE AGENCY 
EMPLOYMENT AGENCY 
CREDIT UNION SYSTEM 
NAD/MAILING LIST 


INTEGRATED WORD 
PROCESSING/NAD 
DISK-SORTING PROGRAMS 
UNIVERSAL DATA ENTRY-EDIT 
FINANCIAL ANALYSIS 
SUPER-SORT III 

LANGUAGES/MISC 

CBASIC AND CBASIC-2 
MBASIC 5.0 
COBOL 80 
ELECTRIC PENCIL 


- PLUS - 


NUMEROUS OTHER PROGRAMS UNDER DEVELOPMENT. IF 
YOU EVER WANTED A SINGLE SOURCE FOR YOUR BUSINESS 
SOFTWARE NEEDS — LOOK NO FURTHER! 

"COMPLETE DATA BASE MGMT SYSTEM — SOON!" 


- ALSO - 

MAJOR DISCOUNTS ON IMSAI, DIABLO, TEXAS INSTRUMENTS 
CENTRONICS, CROMEMCO, DEC, NORTH STAR, NEC, AND 
OTHER MANUFACTURERS 


UNIVAIR INTERNATIONAL 

10327 LAMBERT INTERNATIONAL AIRPORT 
ST. LOUIS, MO 63145 U.S.A. 
TELEPHONE 314-426-1099 TELEX 44802 


LISTING 2 

.>Lt ST Program MATDEMO 

1 REM: By the Rev'd Walter L. Pragnell; 9 Warren Street; 

2 RF.M: Everett, MA 02149. April 23 , 1979 . 

3 DIM A(10,10) , B(10,10),C(10,10)\R$-CHR$(l2)\SS-“ " 

4 DIM 11(10) ,J1(10) 

5 !R$,TAB(7), 

6 !’*THIS IS A TUTORIAL PROGRAM ON MATRIX MATH EM AT I C S . " \ ! 

7 !"It will handle matrices up to 9x9 for most cases. "\! 

8 {"Please type the number of the operation in which you" 

9 !"are interested, as displayed on this 'menu.'" 

10 !TAB(10) , "1. Add two matrices." 

11 !TAB(10),"2. Multiply two matrices." 

12 !TAB(10),"3. Invert a matrix." 

13 !TAB(10),"4. Transpose a matrix." 

14 !TAB(i0),"5. Exit from the program." 

15 !\!“Which operation? (Type corresponding number)" 

16 Z9-INP(1)-48\IF Z9<i OR Z9>5 THEN 15 

17 !R$,\ON Z9 GOTO 18,31,56,109,124 

18 REM--come here to add 2 matrices 

19 .'"Matrix dimensions (rows, columns), please: "; 

20 M-INP(2)-48\IF M<1 OR M>9 THEN GOSUB 125\!\GOTO 19 
2 1 !",**, 

22 K-INP(2)-48\!\IF K<1 OR K>9 THEN GOSUB 125\l\GOTO 19 

23 X-MXY-K 

24 D-M\E-K 

25 GOSUB 145XREM—data entry subroutine 

26 GOSUB 148\REM--data entry subroutine 

27 !"Sum of A(M , K) + B(M,K) - C(M,K):“ 

28 FOR I-l TO M\FOR J-l TO K\C(I,J)-A(I,J)+B(I,J)\NEXT\NEXT\! 

29 GOSUB 143 

30 GOTO 121 

31 REM--come here to multiply 2 matrices 

32 !"Here we multiply one matrix, A(M,K), by another one," 

33 !"B(K,N), giving a product matrix, C(M,N)."\! 

34 {"Dimensions of matrix A(M,K): ", 

35 M-INP(2)-48\IF MO OR M>9 THEN GOSUB 125\!\COTO 34 

36 !“,", 

37 K-1NP(2)-48\!\IF KO OR K>9 THEN GOSUB 125\!\GOTO 34 

38 !\! "Dimens ions of matrix B(K,N): ", 

39 P-INP(2)-48\IF PO OR P>9 THEN GOSUB 125\!\G0T0 34 
4 0 !”, " , 

41 N-INP(2)-48\!\1F NO OR N>9 THEN GOSUB 125\!\C0T0 34 

42 IF P-K THEN 43 ELSE !\GOSUB 125\!\G0T0 32 

43 X-M\Y-K 

44 GOSUB l45\REM--data entry subroutine 

45 X-KXY-N 

46 D-K\E-N 

47 COSUB 148 

48 {"Product of A(M,K) x B(K,N) - C(M,N):” 

49 FOR I-l TO M\FOR J-l TO N\0-0 

50 FOR H-l TO K\0-0+A(I,H)*B(H,J)\NEXT 

51 C(I , J)-O 

52 NEXTXNEXT 

53 X-MXY-N 

54 GOSUB 143 

55 GOTO 121 

56 REM —come here to invert a matrix 

57 {"Enter the degree of the matrix to be inverted: ", 

58 N- INP(2)-48\! 

59 IF NO OR N>9 THEN GOSUB 125\COTO 57 

60 !\!"Enter the matrix for inversion, element by element:" 

61 X-NXY-N 

62 GOSUB 127 

63 FOR I-l TO N\FOR J-l TO N 

64 A(I,J)-C(I,J) 

65 NEXTXNEXT 

66 D-1\REM: start matrix inversion 

67 FOR K-1 TO N\M-0 

68 FOR I-K TO NXFOR J-K TO N 

69 IF ABS(M)>ABS(A(I , J)) THEN 71 

70 M-A(I,J)\Il(K)-I\Jl(K)-J 

71 NEXTXNEXT 

72 IF MOO THEN 74 X REM: M-largest element 

73 D-0\GOTO 104 \ REM: Determinant^; no inverse; quit 

74 I-I1(K) 

75 IF K>I THEN 68 ELSE IF K-l THEN 77 

76 FOR J-l TO N\X-A(K,J)\A(K,J)-A(I,J)\A(I,J)--X\NEXT 

77 J-J1(K) 

78 IF K>J THEN 68 ELSE IF K-J THEN 80 

79 FOR I-l TO N\X-A( I ,K)\A( I , K ) - A ( I., J ) \ A ( I ,J)--X\NEXT 

80 FOR I-l TO N \ REM: Build inverse 

81 IF K-I THEN 83 

82 A(I,K)»-A(I, K ) / M 

83 NEXT 

84 FOR I-l TO NXFOR J-l TO N 

85 IF I-K THEN 88 

86 IF J-K THEN 88 

87 A(I ,J)-A(I,J)+A(I,K)*A(K,J) 

88 NEXTXNEXT 

89 FOR J-l TO N 

90 IF J-K THEN 92 

91 A(K,J)»A(K,J)/M 

92 NEXT 

93 A(K,K)-1/M 

94 D-D * M \ REM: Determinant 

95 NEXT 

96 FOR L-l TO N X REM: Unscramble Inverse 

97 K-N-L+1XJ«I1(K)XIF K->J THEN 99 

98 FOR I-l TO N\X-A(I,K)\A(I,K)--A(I,J)\A(I,J)-XXNEXT 

99 I-J1(K) 

100 IF K->I THEN 102 
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101 FOR J-l TO N\X-A(K,J)\A(K,J)--A(I,J)\A(I,J)-X\NEXT 

102 NEXT L 

103 IF D<>n THF.N 105 

104 !"Hetermlnant Is 0. No Inverse poss i hie."\GOTO 121 

105 ! "Inverted matrix:" 

106 RF.M: End matrix Inversion routine 

107 FOR 1-1 TO N\ FOR J-l TO N\I210F3,A(I, J ) , " " ,\NEXT\!\NEXT\! 

108 GOTO 121 

109 REM--come here to transpose a matrix 

110 I"Dimensions of the matrix to be transposed: ", 

111 M-INP(2)-4 8\ I F M<1 OR M>9 THEN COSUB 125\!\COTO 110 

112 ! “ , “ , 

113 K-INP(2)-48\!\IF K<1 OR K>9 THEN GOSUB 125\!\COTO 110 

114 X-MVY-K 

115 GOSUB 146 

116 FOR 1-1 TO M\FOR J-l TO K\C(J,1)-A(I,J)\NEXT\NEXT\! 

117 f"Transpose of matrix A(M,K) - matrix C(K,M):“ 

118 X-K\Y-M 

119 GOSUB 143 

120 REM--go around again 

121 ! ”H i t <SPACE> to go on." 

122 Z9-INP(1) — 31\IF Z9<1 OR Z9>1 THEN 121 

123 IF Z9-1 THEN !R$,\C0T0 8 

124 GOTO 151 

125 !"* ********* * •' \ J " * DIMENSION ERROR *" 
126!"********** *"\RETURN 

127 !\!TAB(5),"Type”,Y,” item",\IF Y-l THEN 129 

128 !“s", 

129 !" in each row." 

130 FOR T-1 TO X 

131 ! “Fnter row",I,": ", 

132 ON Y GOTO 133,134,135,136,137,138,139,140,141 

133 INPUT •",C(I,l)\COTO 142 

134 INPUT"",C(I,1),C(I,2)\COTO 142 

135 TNPUT"",C(1,1),C(I,2),C(I,3)\C0T0 142 

136 INPUT"",C(I,1),C(I,2),C(I,3),C<I,4)\G0T0 142 

137 INPUT"",C(I,1),C(I,2),C(I,3),C(I,4),C(I,5)\G0T0 142 

138INPUT"”,C(I,1),C(I,2),C(I,3),C(I,4),C(I,5),C(1,6)\G0T0 142 
1391NPUTC(I,l).C(I,2),C(I,3),C(I,4),C(I,5),C(I,6),C(I,7)\G0T0142 
1401NPUTC(I,1),C(I,2),C(1,3),C(I,4),C(I,5),C< I ,6) ,C( I , 7) , 

C(1,8)\C0T0 142 

141INPUTC(I,1),C(I,2),C(1,3),C(I,4),C(I,5),C(I,6),C(I,7), 

C(I,8),C(1,9)\GOTO 14 2 

142 NEXT\! 

143 FOR 1-1 TO X\F0R J-l TO Y\!Z8F3 ,C(I , J) , " “,\NEXT\!\NEXT\! 

144 RETURN 

145 !TAB(20),”First matrix:" 

146 GOSUB 127 

147 FOR 1-1 TO M\FOR J-l TO K\A(I,J)-C(I,J)\NEXT\NEXT\RETURN 

148 !TAB(20) , "Second matrix:" 

149 COSUB 127 

150 FOR I-l TO D\FOR J-l TO E\B(I,J)-C(I,J)\NEXT\NEXT\RETURN 

151 ! \ ! "E n d of MATDEMO."\!\! " Back to BASIC...." 

> 

> 


LISTING 3 


> > R U N 


THIS IS A TUTORIAL PROGRAM ON MATRIX MATHEMATICS. 

It will handle matrices up to 9x9 for most cases. 

Please type the number of the operation in which you 
are interested, as displayed on this 'menu.' 

1. Add two matrices. 

2. Multiply two matrices. 

3. Invert a matrix. 

4. Transpose a matrix. 

5. Exit from the program. 

Which operation? (Type corresponding number) 

Matrix dimensions (rows, columns), please: 2,3 
First matrix: 


Type 

3 

iterns i n 

each row. 

Enter row 

1 

: I.-2,3 


Fnter row 

2 

: -4,5,6 


l .000 


-2.000 

3.000 

-4.000 


5.000 

6.000 




Second matrix 

Type 

3 

items in 

each row. 

Enter row 

1 

: 7,8,-9 


Enter row 

2 

: 10,-11, 

12 

7.000 


8.000 

-9.000 

10.000 

- 

Il.000 

12.000 


Sum of A(M,K) + B(M,K) - C(M,K): 


8.000 6.000 -6.000 

6.000 -6.000 18.000 

Hit <SPACE> to go on. 

Please type the number of the operation in which you 
are Interested, as displayed on this 'menu.' 

1. Add two matrices. 

2. Multiply two matrices. 

3. Invert a matrix. 

4. Transpose a matrix. 

5. Exit from the program. 


rlAt 
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CompuPro 
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ELECTRONICS 


725 Wright St., Oakland Airport, CA 94614 415-562-0636 
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LISTING 4 


Which operation? (Type corresponding number) 

Here we multiply one matrix, A(M,K), by another one, 
B(K,N), giving a product matrix, C(M,N). 

Dimensions of matrix A(M,K): 2,3 

Dimensions of matrix B(K,N): 3,2 
First matrix: 


Type 3 items in each row. 
Enter row 1: 1,2,-3 

Enter row 2: 4 , -5,6 


1.000 2.000 -3.000 

4.000 -5.000 6.000 

Second matrix: 


Type 2 items 
Enter row 1: 9,-8 
Enter row 2: 4,6 
F.nter row 3: -7,2 


in each row. 


9.000 -8.000 

4.000 6.000 

-7.000 2.000 


Product of A ( M , K ) x B(K,N) - C(M,N): 
38.000 -2.000 

-26.000 -50.000 


Hit < S PACE> to go on. 

Please type the number -of the operation in which you 
are interested, as displayed on this 'menu.' 

1. Add two matrices. 

2. Multiply two matrices. 

3. Invert a matrix. 

4. Transpose a matrix. 

5. Exit from the program. 


Which operation? (Type corresponding number) 
Dimensions of the matrix to be transposed: 3,3 


Type 
Enter row 
Enter row 
Enter row 

3 items in 
1: l,2,-»3 
2: 4,-5,6 
3: 7,-8,9 

each row 

1 .000 

2.000 

-3.000 

4.000 

-5.000 

6.000 

7.000 

-8.000 

9.000 


Transpose 

of matrix 

A(M,K) - matrix 

l .000 

4.000 

7.000 

2.000 

-5.000 

-8.000 

-3.000 

6.000 

9.000 


Hit < S P A C E > to go on. 

Please type the number of the operation in which you 
are interested, as displayed on this 'menu.' 

1. Add two matrices. 

2. Multiply two matrices. 

3. Invert a matrix. 

4. Transpose a matrix. 

5. Exit from the program. 

Which operation? (Type corresponding number) 

Which operation? (Type corresponding number) 

End of MATDEM0. 

Back to BASIC. . . . 

> 


> > t. I s t Program N! 

1 REM: Freely adapted from "Problems for Computer Solution” 

2 REM: by Stephen J. Rogowski, published 1975 by Educomp 

3 REM: Corp. , Hartford, Conn., page 160. 

4 REM 

5 (CHR $(12), 

6 !“THIS PROGRAM COMPUTES THE EXACT DIGITS OF A FACTOR IAL“\! 

7 !“The product of all numbers from 'n' to 1, inclusive, is" 

8 {“called 'factorial n' and is denoted by the symbol 'n!'." 

9 !"For example, 5! means 5x4x3x2xl,or 120." 

10 !"An illustration of the use of factorials is the fact that 

11 !“the number of permutations (arrangements in a definite" 

12 !"order) of n things taken all at a time is n!" 

13 DIM S(1000) 

14 !\INPUT"Enter a number: ",N 

15 S(1)- 1 

16 M-1 

17 K-0 

18 C-1000 

19 FOR X-l TO NXCOSUB 24\NF.XT 

20 ! 

21!” 

22 FOR Z-l TO MXCOSUB 38\NEXT 

23 !\GOTO 14 

24 FOR 1-1 TO M\GOSUB 27\NEXT 

25 FOR 1-1 TO' M\ CO SUB 3l\NEXT 

26 RETURN 

27 S(I)-S(I)*X 

28 IF I+l-M<-0 THEN 30 

29 T-M+l 

30 RETURN 

31 IF S(I)-C<0 THEN 37 

32 Z-INT(S(T)/C) 

33 S(I)-S(I)-C*Z 

34 S( I + l)-S( 1 + D+Z 

35 IF I-M<0 THEN 37 

36 M-I + l 

37 RETURN 

38 I-M+l-Z 

39 L-2 

40 IF (7*lNT(2/7-Z))<« THEN 42 
4 1 L*» 1 

42 FOR J«l TO 3\GOSUB 47\NEXT 

43 IF I<2 THEN 46 

44 K-K+1\IF K>8 THEN ! ” , ’ \K-0\GOTO 46 
4 5 !“ , " , 

46 RETURN 

47 X«INT(S(I)/10“(3-J)) 

48 ! X , 

49 S( I )-S(I)-10“(3-J)*X 

50 RETURN 
>>•* UN 

THTS PROGRAM COMPUTES THE EXACT DIGITS OF A FACTORIAL 

The product of all numbers from 'n' to 1, Inclusive, is 
called 'factorial n' and is denoted by the symbol 'n!'. 

For example, 5! means 5x4x3x2xl,or 120. 

An illustration of the use of factorials is the fact that 
the number of permutations (arrangements in a definite 
order) of n things taken all at a time is n! 

Enter a number: 50 


030, 4 1 4, 09 3, 20 1, 7 1 3, 3 7-8, 04 3, 6 1 2, 608, 
166, 064, 768, 844, 377, 64 1, 568, 960, 51 2, 
000 , 000 , 000 , 000 

Enter a number: 



INTRODUCTORY OFFER 


MPi DISK DRIVE WITH POWER SUPPLY 
AND CABINET. 

PERTEC DISK DRIVE WITH POWER 
SUPPLY AND CABINET. 

SHUGART DISK DRIVE WITH POWER 
SUPPLY AND CABINET. 

ENHANCED DISK OPERATING SYSTEM 
2 DRIVE CONNECTING CABLE 
4 DRIVE CONNECTING CABLE 


MPI DISK DRIVE With 
Power Supply And 
Cabinet. Features 
Include Automatic 
Diskette Positioning 
And Ejection, 18% 
More Storage Capacity. 
Included With Each 
Unit Is A 4 Drive Cable, 
Enhanced Disk Opera¬ 
ting System, And 1 
Year Unconditional 
Warranty. Available 
For Immediate Deliv¬ 
ery. Satisfaction 
Gauranteed. 


1 YEAR WARRANTY AVAILABLE FOR 5% 
OF THE PURCHACE PRICE. 


CIRCLE INQUIRY NO. 3 

FOR FAST SERVICE 
OR MORE INFORMATION, CALL 

(714) 893-2311 


i-l vug r-l ADVANCED 

Hi h .7 " 

I II I AhJ systems 

i 3771 UN]VERSm * WESTMINSTER, CA * 92683 


PERTEC • SHUGART • MPI 


















By Roger Garrett , 
Contributing Editor 


A SIMULATION SYSTEM 

Somebody wrote a book not too long ago titled The Complete 
Starship: A Simulation Project (it is also known simply as The Star- 
ship Simulation). In this book the author describes the software 
necessary to simulate all of the functions of a spacecraft. He did not 
discuss, however, any of the interesting ways in which relatively sim¬ 
ple hardware might be employed to enrich the simulation. What I 
am going to describe here is one such piece of hardware. However, 
please keep in mind that, just as the book’s concepts are applicable 
to a wide range of simulation systems, not just the hobbyist oriented 
starship types, so is this hardware. 

One of the major shortcomings of many computer games and 
simulations is the relatively low quality of its graphics. While some of 
the common personal computers such as the PET, Apple, and so 
on provide some rudimentary graphics capabilities, their respective 
microprocessors are hard put to provide anything tantamount to 
real-time dynamic displays. Displaying simple graphic symbols that 
move about on the display to represent targets in the classic kill-the- 
Klingons game is just about the best they can do. Displaying any¬ 
thing that actually looks like a Klingon craft and is capable of pro¬ 
viding several perspective views is well beyond even the best per¬ 
sonal computer. 

The solution I suggest here will require some additional hardware 
which perhaps only the sincere simulation enthusiast will consider pur¬ 
chasing, but, when finally assembled and put into working order, pro¬ 
vides him with a very sophisticated system. He will truly be the envy 



use TRcopy 

WITH YOUR LEVEL II TRS-80* 

TRcopy is a cassette tape copying system that lets 
you SEE what your computer is reading. 

COPY ANY CASSETTE TAPE 0 * 

With the TRcopy system you can copy any TRS- 
80 Level II cassette tape whether it is coded in 
Basic or in machine language. You can also copy 
data created by programs and you can copy assem¬ 
bler listings. 

YOU CAN SEE THE DATA 

As the tape is being loaded, you can SEE the 
actual data byte-for-byte from the beginning to the 
end of the program. Up to 320 bytes are displayed 
at one time. ASCII characters are displayed on the 
first line and hexadecimal code is displayed on the 
following two lines. Data is displayed exactly as it 
is input including memory locations and check sums. 

IDENTIFY PROGRAMS 

With TRcopy you can identify programs on cas¬ 
sette tapes without written documentation because 
you can SEE the filename. If you forget to label a 
tape, you can use TRcopy to display the tape contents 
and identify the cassette. 

VERIFY CASSETTE TAPES 

With TRcopy you can verify both the original tape 
and the tape copies. You can make certain that your 
machine reads the original tape correctly and that it 
makes byte-for-byte copies. TRcopy also counts as 
it reads giving you the exact length of the data. 

MAKE BACKUPS FOR YOUR PROGRAMS 

Now you can make backup copies of your valuable 
programs. Many times a cassette that you make will 
load better than one that is mass produced. The 
original can then be kept as a backup in case the 
copy is damaged. 

MAKE COPIES OF YOUR SOFTWARE 

If you are in the software business you can use 
TRcopy to make tested copies of your programs for 
sales distribution. TRcopy produces machine lan¬ 
guage tapes that are more efficient than those pro¬ 
duced by the assembler itself. 

RECOVER FAULTY DATA 

With TRcopy you can experiment with the volume 
and level controls and you can SEE what the computer 
is reading—even if your computer will not read the 
data through normal read instructions! In this way it 
is possible to read and copy faulty tapes by adjusting 
the volume control until you SEE that the data is 
input properly. 

SIMPLE - FASCINATING - FUN 

TRcopy is not only a practical utility program.lt 
is also a fascinating graphics program that lets you 
SEE, for the first time, cassette data as your com¬ 
puter is reading it. And it’s as simple as 1-2-3. 
Just load, verify and copy. You w-ill now be able to 
use cassette tapes with confidence knowing that 
TRcopy is there when you need it. 

The TRcopy system is a machine language program 
with documentation explaining tape leaders, sync 
bytes, check sums and other formatting conventions. 
With the TRcopy system, you can SEE what you are 
doing! 

TRcopy System Including 

Cassette Tape and Documentation 


Orders accompanied by money order - — rww 

or cashier's check moiled same day. 

Orders poid by other check shipped in 14 days. No COD's Return 
within 10 days for a full refund if you are not sotisfied.- 


N.D. Orders Add ‘TRS80 is a trademork 
3 % Soles To* of the Tandy Corporotio 


‘You connot copy the 
TRcopy cassette. 


Data/Print 

DEPT.FA. BOX 903, FARGO. N.D. 58107 





TOLL FREE 

SAME DAY 
SHIPMENT 
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PET PRODUCTS 

Programs — Workbooks 
for Floppy Disk — for Cassette 



PROGRAMS 

SW-1* MAILB mailing list system 
SW-2- CHECKBOOK record 
SW 3' 

SW-4 MEDIT create and maintain data tiles 


WORKBOOKS 

WB 1 Getting Started with Your PET 
WB-? PET String and Array Handling 


ACCOUNTS keep track ol who owes you how much ^ PET CeasetU I/O 


CU1 ... WB-5 Miscellaneous PET Features 

SW-5* CALENDAR appointments, meetings at a glance WB ^ pET Con|ro| , nd Loglc 

•These programs are special purpose data base management systems They all can 

• Sort numeric or string fields 

• Select based on numeric or string (=) 

• Select based on substring match 

• Select based on range of entry number 

Prices: $9 90 each for programs using cassette storage for data 
$12.95 each using sequential floppy disk storage for data 
$5 95 each for instruction manual, approximately 40 pages 


Add $1 50 for shipping and handling 
Money back guarantee 


TIS 

P.O. Box 921, Dept. IA 
Lot Alamos. NM 87544 


PET is a trademark of Commodore Business Machines q. 

» PET • PET • PET • PET • PET • PET • PET • PET • PET • PET • PET • PET • PET • PET 


25 START-AT-HOME 
COMPUTER BUSINESSES 

In "Low Capital, Startup 
Computer Businesses" 

CONSULTING • PROGRAMMING • MICRO COMPUTER 
OPPORTUNITIES • SOFTWARE PACKAGES • FREELANCE 
WRITING • SEMINARS • TAPE/DISC CLEANING • FIELD 
SERVICE • SYSTEMS HOUSES • LEASING • SUPPLIES • 
PUBLISHING • HARDWARE DISTRIBUTORS • SALES 
AGENCIES • USED COMPUTERS • FINDER’S FEES • 
SCRAP COMPONENTS • AND MORE . . . 

Plus — ideas on moonlighting, going 
full-time, image building, revenue 
building, bidding, contracts, marketing, 
professionalism, and more. No career 
tool like it. Order now — if not completely 
satisfied, return within 30 days for full 
immediate refund. 

• 8V2 x 11 ringbound • 156 pp. • $20.00 
Phone Orders 901-761-9090 


DATASEARCH 

incorporated 

4954 William Arnold Road, Dept. C, Memphis, TN 38117 
Rush my copy of "Low Capital Startup Computer Businesses" at $20. 

NAME/COMPANY _ 

ADDRESS _ 

CITY/ST ATE/ZIP__ 

□ Check Enclosed □ VISA □ Master Charge 
#_ Exp. Date _ 



(about $3 1 believe). Each turntable is controlled by a simple revers¬ 
ible motor (also available from Edmund) and a continuous-rotation 
variable resistor. The motor is controlled by the computer which is 
running the simulation. The variable resistor, via a simple analog-to- 
digital convertor, tells the computer the current rotation of the turn¬ 
table. This forms the position sensors mentioned in the figure. 

On one of the turntables we mount a scale model of our “target.” 1 
have shown a Klingon vessel here simply because I happened to have 
such a model at home; of course, your target for your particular appli¬ 
cations may be anything from globes to Apollo spacecraft to what- 
have-you. The support which holds the target as well as the turntable 
and controlling motor are all painted a flat non-reflective black. 



On the other turntable we mount a television camera, the only ma¬ 
jor expense in this project. In my trial setup I used a camera which I 
built from a kit which is available from ATV Research, 13-K Broad¬ 
way, Dakota City, NE 68731. It cost about $200 and unless you 
have considerable experience with electronics it is a very difficult kit 
to assemble. They also have assembled TV cameras, however, so 
you might see if one of those fits into your budget. 



On the front of the TV camera is mounted a zoom lens which can 
be controlled by the computer. This can be built from a spare movie- 
camera zoom lens and a reversible motor. Of course, if you have 
unlimited funds you may be able to purchase one ready made. 

Finally, there is a TV monitor which displays the video image 
from the TV camera. The whole purpose of this setup is to provide a 
computer-controlled method of displaying high quality images of 
simulation models. 

In Figure 2 we see what happens when the computer causes the 
model turntable to rotate. In Figure 3 the camera turntable has been 
rotated, which causes the resultant model view to move left or right 
on the monitor. The final control is shown in Figure 4 in which the 
zoom lens setting has been changed by the computer so that the 
Klingon vessel appears far away. 
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Now imagine that we have a sophisticated Star Trek program run¬ 
ning. Instead of the simple display of quadrants with simple symbols 
indicating the enemy vessels, we actually “fly” the Enterprise 
through space. When the computer determines that the Klingon is 
within visual range it turns the camera turntable position, the zoom 
lens setting, and the model rotation so that we see on our monitor a 
real-time image of the vessel. As we move towards the Klingon the 
computer controls our simulation hardware appropriately so that it 
appears bigger on the screen. As the Klingon tries to outmaneuver 
our starship, its movements are reflected in what we see on the 
screen. The result is that we actually feel like we are flying through 
space while looking out our forward viewport. 

As mentioned earlier, we needn’t limit ourselves to starship 
simulations involving Klingons. We might, for example, write an 
Earth-orbiting simulation in which we take off from the surface of the 
Earth and attempt to establish orbit, assuming that “we” are inside 


DISK DRIVE WOES? PRINTER INTERACTION? 
MEMORY LOSS? ERRATIC OPERATION? 
DON'T BLAME THE SOFTWARE! 



Power Line Spikes, Surges & Hash could be the culprit! 
Floppies, printers, memory & processor often interact! 

Our unique ISOLATORS eliminate equipment interaction 
AND curb damaging Power Line Spikes, Surges and Hash. 

•ISOLATOR (ISO-1 A) 3 filter isolated 3-prong sockets; 
integral Surge/Spike Suppression; 1875 W Maximum load, 

1 KW load any socket . ..„ $54.95 

•ISOLATOR (ISO-2) 2 filter isolated 3-prong socket banks; 
(6 sockets total); integral Spike/Surge Suppression; 


1875 W Max load, 1 KW either bank. $54.95 

•SUPER ISOLATOR (ISO-3), similar to ISO-1 A 

except double filtering & Suppression .... $79.95 

•ISOLATOR (ISO-4), similar to ISO-1 A except 

unit has 6 individually filtered sockets .... $93.95 

•ISOLATOR (ISO-5), similar to ISO-2 except 

unit has 3 socket banks, 9 sockets total . . . $76.95 

•CIRCUIT BREAKER, any model (add-CB) Add $ 6.00 
*CKT BRKR/SWITCH/PILOT any model 

( CBS) .. Add $11.00 

PHONE ORDERS 1-617-655-1532 “S 

ZE7 Electronic Specialists, Inc. * 


171 South Main Street, Natick. Mass. 01760 

Dept. 
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Dealer Inquiries Welcomed 
7026 O.W.S. Road, Yucca Valley, California 92284 
Telephone (714) 365-7686 


DOUBLE DENSITY DISK SYSTEM 


Ask for details on our Double Density DELTA-1. 


HIGHSPEED, DIRECT 
ACCESS TAPE 
SYSTEM 

Over VA Meg 
Bytes on double 
Drive Tape Sys- 
stem for under 
$850. Get 3 Meg Bytes 
on our Quad Drive System. 


* Manufacturers' registered trademarks. 


Over 200K bytes on one 
drive for under $700, 
assembled only. 

Triple Drive 
available for 
600 K bytes. 

Optional 

Software: CP/M*, FORTRAN, Microsoft Disk BASIC, BASIC-E 


Optional Software: Microsoft 8K and Ex¬ 
tended BASIC, Electric Pencil, and Pro-Type. 

. Ask for details on ALPHA-1. 


Priced at under $400, 
assembled and tested. 
High Speed — Direct 
Access, 720K Bytes 
on standard unit. 

(1.4 Meg Bytes per 
drive as an option.) 
Quad Drive Units 
available. 


BETA-1 plugs directly to a stan¬ 
dard 8-bit parallel or an RS232 
serial port. Contains its own 
8035 microprocessor and on-board EPROM. 


Write MECA for details. 


THE NEW BETA-1 

For TRS-80*, Apple*, Sorcerer*, and more. 
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CDCCI U R t0 S 170 in merchandise 
riftt! with the purchase of PET—CBM 
- item!!! 


FREE 

MERCH. 


PET 16K Large Keyboard $ 995 SI30 
PET 32K Large Keyboard $1295 $170 
PET8K $ 795 SI00 

PET 2040 Dual Disk (343K) $1295 S170 

PET 2023 Printer (pres feed) $ 849 $110 
PET 2022 Printer (tracfeed) $ 995 S130 



KIM-1 $159 (Add S30 for Power Supply) SYM-1 

$222.00 

2114 L 450 ns 4K Static RAM 

5.90 MSr 

2716 EPROM (5 Volt) 

38.00 

6550 RAM (for 8K PET) 

12.90 

6502 Microprocessor Chip 

9.75 

6522 VIA 

9.75 

6520 PIA 

5.50 

PET 4 Voice Music Board (MTUK-1002-2) 

49.00 

Music Software (K-1002-3C) for PET 

19.00 

Microchess 2.0 for PET or APPLE 

17.90 

PET Word Processor - Machine Language 

24.00 

3M "Scotch" 8" disks o «i c: 

3M "Scotch" 5" diskettes oMLt 
Verbatim 5" diskettes 

10/S31 

10/S35 

10/S27 


Cassettes Jail tapes 'guaranteed) 

Premium quality, high output lownoise in 5 screw 
housing with labels: 

C-10 10/5.95 50/25.00 100/48.00 
C-30 10/7.00 50/30.00 100/57.00 
WRITE FOR 6502 AND S-100 PRODUCT LIST 
115 E. Stump Road 

A B Computers Montgomeryville. PA 18936 
_ _(215) 699-8386 
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IENCO 
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NEC • 


WE’VE GOT YOU COVERED! 


Cover Craft Dust Covers protect your hard¬ 
ware and your investment. Save mainte¬ 
nance, downtime and look great. Our Dust 
Covers come in hundreds of sizes each cus¬ 
tom designed to fit a particular model of termi¬ 
nal, CPU, Line Printer, Floppy Disk. They're a 
proven way to help eliminate dust and dirt 
accumulation, improve system reliability and 
save many times the cost in reduced mainte¬ 
nance and downtime. What's more, your 
satisfaction is 100% guaranteed 


Cover Craft Dust Covers are available from 
your local computer retailer a# tQ 
or contact Cover Craft. yO.YO - 9 T.tO 


Can you afford to wait any longer? 



COVER CRAFT 

P.O. Box 555, Amherst, NH 03031 
Telephone (603) 673-8592 



the space shuttle. To do this we could substitute a globe for the 
Klingon vessel, as in Figure 5. 

And finally, we can extend this system by incorporating several 
model turntables in individual cubicles surrounding a single camera 
turntable as in Figure 6. With this setup we might lift off from Earth, 
establish orbit around the moon, and rendezvous with Skylab or the 
Space Shuttle, all under computer control which provides us with 
realistic views of the objects as we fly up to them, attempt to dock, 
establish orbit, or even destroy. 

All of this sounds like quite an undertaking, and it is. The camera 
and controllable zoom lens will be the hardest parts. The turntables 
and motors and their controlling circuitry should be relatively 
straightforward, however. The software will have to be written in 
machine language and will prove to be an interesting challenge. But 
once it is operational it can provide endless hours of fascinating 
simulation. 



I suggest that anyone considering building this hardware get 
together with some friends to share the work and the fun. This 
should be an ideal project for a computer club since it entails all 
levels of hardware and software expertise. It can be a challenge for 
the expert as well as the novice. 

If you or your group decide to attempt this project please drop me 
a line and let me know about it so that we may share ideas about par¬ 
ticular applications, modifications, and enhancements. You may 
write to me at The Inventor’s Sketchpad, 16 Grinnell Street, 
Jamestown, Rl 02835.□ 
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WE ARE KNOWN FOR OUR PROMPT, COURTEOUS SERVICE 



REVOLUTION 

By Merl Miller 


Last month I left you with a challenge — can you devise a system 
that will handle spelling errors? In the chart introduced in the July 
issue, the fifth, sixth and seventh naive user responses (dlete, quite 
and Chagne) all represent spelling errors. Four-fifths of all spelling 
errors (in English text) are due to one of these four problems: 

1. one letter is wrong 

2. one letter is missing 

3. one extra letter has been inserted 

4. two adjacent letters have been transposed 

Now, if you will accept a rude response from the computer 20% 
of the time, we can solve this problem. Our menu scheme might be 
this: 

1. See if the words in the user response match dictionary words 
perfectly. If there is an unambiguous result, return. 

2. See if words in the user response match dictionary words, 
taking possible spelling errors into account. If there is an un¬ 
ambiguous result, return. Otherwise, give an error message 
and ask the user to try again. 

Figure 1 shows an algorithm for sensing possible spelling errors. 
It takes a single word from the user response and a single word from 
the dictionary. If the two input words are the same, or slight per¬ 
mutations of each (i.e., they fall into one of the four common 
categories), the routing returns TRUE. 

If we tack all the previous ideas together with this one, we have a 
menu routine that can handle abbreviations, single words, phrases 
and other multi-word inputs, including most misspellings. Our rou¬ 
tine can handle user responses from a through Quit and / realty want 
to chagne one record. Will you do it?. 

With the eighth naive user response in the original chart, / don't 
want this record here any more., we’ve probably passed the realm 
of current-day microcomputer practicality. In this instance, the 
meaning is conveyed by patterns of words and our menu routine 
would have to deal with the interaction of individual word meanings 
with grammatical forms instead of looking for meaningful words in 
isolation. At the very least, the dictionary would have to include hun¬ 
dreds of words, plus something about the grammatical form of each. 

The ninth user response, / give up!, seems even harder than the 
eighth, precisely because it is a special case; that is, an idiom. It 
seems no analysis of the syntax and meaning of the sentence would 
be adequate without knowing that “I give up” means ‘‘I quit”. It 
seems the only way to handle responses like I give up! or I've had it! 
or Crash , you stupid computer! is storing huge numbers of special 
cases. And, until the time when picosecond, megabyte, dollar-fifty 
memory arrives, this response is beyond our reach. About the only 
thing we can do is try to make the user feel better. This is best handled 
by counting the number of times the computer is forced to display: I 
DON’T UNDERSTAND. 

If this message appears three times in a row, this message could 
be displayed: THERE, THERE, IT’S ALL RIGHT. WON’T YOU 
TRY AGAIN? 

What have we done here? We’ve started with a common problem 
and outlined a number of solutions. We’ve biased our solutions to 
the long-range direction of ‘‘more intelligent.” We’ve come up 
against some boundaries, but we have seen some ways to make 
practical menu selection routines more polite, if not terribly more 


TELETYPE MODEL 43 

■ 4320 AAA (TTL interface).$985 

■ 4320 AAK (RS232 interface).$1,085 

with transformer to operate on 50Hz, 220v,.add $50 


HAZELTINE 1500 (assembled only).$945 

1510.$1,085 

with 50Hz, 220v current adaptation .$100 

with Danish, German or French character sets.. add $60 


TEI S-100 Mainframes 

12 slot — MCS 112.$433 

22 slot-MCS 122.$609 


PER SCI FLOPPY DISK DRIVES 

299 DUAL DISK, 2 Sided .$1,495 

277 DUAL DISK, Single Sided .$1,210 

1170 CONTROLLER Single/Double Density .$1,015 

2142 CABINET & POWER SUPPLY for 277.$300 

2149 CABINET & POWER SUPPLY for 299.$390 


MODEM: “THE CAT” from Novation $190 

Originate/Answer. 300 baud. 


We also cany DEC LA 34, INTERTUBE, and MARINCHIP 9900, 
IMS, TARBE LL, KONAN and FUJITSU 

TO ORDER: We ship within 24 hours after receipt of certified check, money order 
or cashiers check. Credit cards: add 4%. Personal checks: allow ten days. $12 
shipping tor terminals. $3 for memories and modem. New York residents include 
sales tax. Prices and availability subject to change without notice. 

We export to all countries. Overseas callers use (212) 448-6298 only. 


We have no reader inquiry number. Please call or write. 

JOHN D OWENS ASSOCIATES wc. 

12 SCHUBERT STREET (New Address) 

STATEN ISLAND, NEW YORK 10305, DEPT. 1A 

DAY, EVENING, WEEKEND, HOLIDAY CALLS WELCOME! 


(212) 448-6283 o (212) 448-6298 

JUST ASK FOR TERRY ' 
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PRS BREAKS SPACE BARRIER 
LAUNCHES 2D AND 3D 
GRAPHICS PROGRAMS 



Entering Traffic Pattern Downwind Leg 


3D—Simulation: Unparalleled Graphics Program 

To be soon released. 3D—Sim is interfaced with a matrox high resolu¬ 
tion board (other interfaces will be available) and is used for extraor¬ 
dinary simulations. You can fly and land a plane, travel through the 
Galaxy, visit high-rises. Great for architects, physics students. It’s 
real time animation in 3D. You won’t believe it till you see it. Disk ver¬ 
sion only. 

A2FP: A Plotting Program for Apple ][ 

This PRS program is a “modern age’’ tool for students, engineers 
and researchers. A2FP plots 2-dimensional functions in HIRES 
graphics. Plots on Cartesian coordinates. Gives complete parameters 
of plotted curves. Superimposes plots. Offers many plotting modes. 
Cassette $34.95 

Write for more information to: 

PRS Corp.—257 Central Park West, New York, N.Y. 10024 
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ComputerLand 

Introducing a Great New Line-Up of Personal Computers! 


r 


The "Timeless" Computer 

The exciting, new Atari 800™ at ComputerLand is a top-of-the-line 
Personal Computer System. Its expandable memory, advanced peripheral 
components, comprehensive software library and modern design assure 
its use in innumerable, useful, and entertaining applications. 

Whether it's for household management, education, or entertainment, 
the Atarj 800™ can be tailored to specific needs and has been 
designed to change as those needs change. This "timeless" computer 
system is equally functional at home and at the office for beginning 
users. 



Power and Punch for your Business System 

H/S Data Systems gives you all the power, speed, and flexibility 
you'll ever need in a microcomputer. The WH11A gives yog 
the 16-bit capacity to run complex programs. It uses the same 
powerful microprocessor and runs all software designed for 
the DEC ® PDP-11/03. You can choose from scores of practical 
programs that can reduce your clerical costs and increase 
efficiency of data management. 

Its teammate, the dual-drive WH27 Floppy Disk, gives you lim¬ 
itless storage capacity for data and programs. The 8-inch disks 
have 512 K bytes of storage area, enough to hold entire files. 
Disks are IBM® compatible. See all the Heath/Schlumberger 
data systems at ComputerLand. 

The Remarkable Home Computer 

The TI-99/4 was designed to be the first true home computer — 
skilled computer users and beginners alike will be able to put it to 
effective use fight away. You simply snap in one of Tl's Solid 
State Software™ Command Modules and touch a few keys. Step- 
by-step instructions are displayed right on the screen of its 13" 
color monitor. So you or just about anyone in your family can use 
the TI-99/4 for applications in personal finance, home manage¬ 
ment, education, and entertainment. 

The TI-99/4 offers an unmatched combination of features and 
capabilities including an optional speech synthesizer that enables 
it to literally speak — to provide verbal prompts and special 
messages to the user. At ComputerLand the TI-99/4 is one incred¬ 
ible, affordable computer system. 


Texas Instruments 




r 


Available at all 


participating ComputerLand stores 



Huntsville, AL 
Phoenix, AZ 
Little Rock, AR 
Belmont, CA 
Oublin, CA 
El Cerrito, CA 
Hayward, CA 
Lawndale, CA 
Los Altos, CA 
Los Angeles, CA 
Pasadena, CA 
Sacramento, CA 
Saddleback Valley, CA 
San Bernardino, CA 
San Diego, CA 
San Diego East, CA 
San Francisco, CA 


San Jose, CA 
San Rafael, CA 
Santa Maria, CA 
Santa Rosa, CA 
Thousand Oaks, CA 
Tustin, CA 
Walnut Creek, CA 
Colorado Springs, CO 
Denver, CO 
North Denver, CO 
Fairfield, CT 
Hartford. CT 
Newark, DE 
Boca Raton, FL 
Coral Gables. FL 
Ft. Lauderdale, FL 
Jacksonville, FL 


Miami, FL 
Atlanta, GA 
Honolulu, HI 
Arlington Heights, IL 
Downers Grove, IL 
Mundelein, IL 
Niles. IL 
Oak Lawn, IL 
Peoria, IL 
Indianapolis, IN 
Overland Park, KS 
Louisville, KY 
Boston, MA 
Rockville, MD 
Grand Rapids, Ml 
Rochester, Ml 
Southfield, Ml 


Bloomington, MN 
Hopkins, MN 
Springfield, MO 
St. Louis, MO 
Omaha, NE 
Nashua, NH 
Cherry Hill, NJ 
Bergen County, NJ 
Morristown, NJ 
Buffalo. NY 
Ithaca, NY 
Nassau County, NY 
Charlotte, NC 
Cleveland East, OH 
Cleveland West, OH 
Columbus, OH 
Oklahoma City, OK 


•Product availability may vary by regional location 


Portland, OR 
Harrisburg, PA 
Lehigh Valley, PA 
Paoli, PA 
Austin, TX 
Dallas, TX 

South West Houston, TX 
Houston Bay Area.TX 
Salt Lake City, UT 
Tyson's Corners, VA 
Bellevue. WA 


Federal Way, WA 
Tacoma, WA 
Madison, Wi 
Milwaukee, WI 
INTERNATIONAL 
Adelaide, Australia 
Brisbane, Australia 
Melbourne, Australia 
Perth, Australia 
Sydney, NSW Australia 
Brussels, Belgium 


Burlington, Canada 
Calgary, Alberta Canada 
Toronto. Canada 
Winnipeg. Canacja 
Copenhagen. Denmark 
Levallois, France 
Manila, Philippines 
Singapore 
Stockholm, Sweden 
and other 

locations worldwide. 


ComputerLand 

■ WE KNOW SMALL COMPUTERS 


©1979 ComputerLand Corp., San Leandro, CA 
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spelling_error(response_word, dictionary_word)- 

if length (response_word)>length(dictionary_word) 

then- 

s —dictionary_word 

1 —response word 

else- 

s —response_word 

I —dictionary word 

if length(l) - length(s)>l then _ 

| error count —2 

else - 

\ error count —0 

while error_count<2 and length(s)>0- 

while leftmost(s) = leftmost(l) and length(s)>0 — 

I remove first character of s 

remove first character of I 

if length(s)>0 



if error_count<2 then spelling_error —TRUE 

else spelling_error —FALSE 

RETURN 


The routine spelling_error returns the value TRUE if response_word 

could be a misspelling of dictionary_word. If there’s not a chance (according 

to the rules) that the response_word could have been meant to be a dic¬ 
tionary_word, the routine returns FALSE. 

First, the routine puts the shorter of the two input words in s, and the longer 
in I. If 1 is more than one character longer than s, we give up by setting er¬ 
ror_count to 2. 

If s and I are of the same length, or differ by only one, we enter a while loop 
which continues until we have found two errors, or until s is depleted. On each 
pass through the main while loop, we first remove all matching characters 
from the fronts of s and I. If after doing that, anything is left of s, it must be due 
to some sort of disagreement between the words. If s has at least two characters 
in it, we test for the possibility of a transposition error. If there is such an error, 
we strip the first two characters off both s and I, and go around the main while 
loop again, looking for more errors. Otherwise, spelling mistake 1, 2, or 3 
must have occurred, so we throw away the character(s) causing the mismatch, 
then go around the main while loop again. 

Figure 1. A spelling correction algorithm. 


intelligent. More importantly, though, we’ve laid out a method of 
problem solving that looks at a problem and attempts to derive a 
solution in terms of the end user. 

If you missed the first two installments of this series, look back in 
the July and August/September issues. If you ever tried this method 
of problem solving or programming, we’d like to hear from you. If 
you would like to delve into this a little more, watch for Rich Did- 
day’s new book, Principles of Polite Programming. You may also 
want to read, Spelling Correction in Systems Programming, by 
Howard L. Morgan, pp. 90-94 in Vol. 13, No. 2, February 1970 
issue of Communications of the ACM or Robert Schonk and Ken¬ 
neth Colby’s book, Computer Models of Thought and Language, 
W.H. Freeman and Co., 1973.□ 

If you have any opinions, ideas or suggestions relating to the 
theme of this column, contact Merl Miller at 30 N. W. 23rd Place, 
Portland, OR 97210. 
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The TRS-80 Word 
Processing System 
that really does the job! 


If you’ve been looking for a true word 
processing capability for your TRS- 
80... STOP! WORDP II is it! 

WORDP II allows you to enter, edit, 
and print various amounts of text 
(with right margin justification) in one 
program. The EDIT program permits 
addition, insertion, and deletion of 
whole lines and characters within 
lines. The TYPESET program fills and 
right justifies paragraphs auto¬ 
matically. 

Other features include: indent, 
center, right justify non-paragraph 
text, count and label pages by 
number or without headings, and 
lots more. 


SPECIAL INTRODUCTORY PRICE 


$75.00 


Send $1 for operating manual - see 
what the system will/will not do before 
you buy! 


DEALER INQUIRIES INVITED 


(714) 774-1270 

AJA SOFTWARE 

P.O. Box 2528 • Orange, CA92669 
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WE HAVE GREAT 
SINGLE UNIT PRICES. 
Our 5+ pricing on Hazeltine, Tl, 
Centronics, Lear Siegler, Nec, Diablo, 
Compucolor and TEI are better yet. 
We are two years old and going strong. 

E&L Marketing Ltd. 

(201) 471-6462 (outside N.J. call collect) 
292 Carmita Avenue, Rutherford, N.J. 07070 
VISA and MASTERCHARGE welcome 
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Special for 

TRS-80 and APPLE II 

Users 



Diskettes 


MD 525-01 - Soft Sect, 
or 

MD 525-10 — Hard Sect. 

MD 525-16 —Hard Sect. 

3 for $10. 

(Includes postage and handling) 

Check, Money Order, Visa or 
Master Charge Accepted. No COD’s. 
Immediate shipment from huge inventory. 



Disks, Etc. 



P. O. Box 327 
Center Valley, Pa. 
18034 
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In this month’s issue we will focus on word processor software 
packages, with the foliowing products being investigated: 

• LETTERIGHT, by Structured Systems Group 

• WORDMASTER, by Micropro International 

• TEX-WRITER, also by Micropro International 

LETTERIGHT 


The Structured Systems Group people have rightfully earned the 
reputation for producing professional programs which are docu¬ 
mented and easily implemented. LETTERIGHT is no exception. 
Designed to run under CP/M with CBASIC, the program needs 
48K of RAM memory, at least one floppy with minimum capacity of 
70K, a printer capable of skipping to the top of the next form (in 
response to ASCII form-feed), and a CRT with a minimum of 24 
lines by 80 characters. 

The program is designed to be implemented by those who are 
barely literate in programming. The SSG documentation was de¬ 
signed to lead the user carefully into the LETTERIGHT system with 
a minimum of unanswered questions. 

The programs are provided on a 514” diskette, configured for a 
Hazeltine 1500 terminal. Simple instructions are given to change 
terminal configuration to an ADM 3A, Beehive, Cromemco, Dyna- 
byte, Soroc IQ 120, or Imsai VIOC. Other terminals can be used. 
However, a program will have to be run to generate the correct para¬ 
meter file (a simple task). 

The bells and whistles included in the program include an auto¬ 
matic reminder that the typist is near the end of a line, automatic line 
feed, and automatic line numbering. Additionally, pagination is eas¬ 
ily included. There is one minor problem which can arise for a first 
time user with a large document. The program, of course, has a 
maximum document size, which is expressed in lines. For a 48K 
system, this limit is 250 lines of text. Larger documents can be 
handled if the document is broken up into various separate files. For 
a 64K system, the maximum size is 750 lines. 

The user is responsible for keeping track of the document size. 
Should the operator be careless in this regard, the manual is explicit 
in what the program will do: “if none of the document has been saved, 
you will lose all of it.” This limitation is not serious, and fortunately, 
the SSG programmers have documented it well. 

Basic Functions 

The SSG LETTERIGHT program offers a number of functions 
which differentiate it from a DOS line editor. This distinction is im¬ 
portant, since most operating systems include line editors which can 
be used as primitive text processors. The SSG system, obviously, 
goes much further, including some of these functions: 

a. Insertion of a block of characters 

b. Flexible addressing of the text through easy manipulation of 
the “cursor” 

c. Controllable scrolling of the text by a specified number of lines 

d. Movement of lines of text within the document 

e. Reading a file into the text 

f. Modifying the text line through various operators 

g. Tab function 

h. Pagination 

i. Use of substitution texts 
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Of the functions mentioned above, one of the most useful is the 
ability to read a file into the text. This allows, for example, the ad¬ 
dressing of form letters individually. A “name and address” file can 
be constructed and then “individual” letters sent to each. 

It is difficult to criticize the SSG LETTERIGHT programs. They 
are well written and documented, using them is simple, and, of 
course, they perform their intended tasks. However, the buyer 
should be aware that the programs do not perform any of the follow¬ 
ing tasks: 

a. They are not designed to format output (such as in right-justi¬ 
fication, etc.) 

b. They are not designed to create special characters (such as 
“banners” or enhanced characters (useful for text headers, 
for example) 

c. They are not designed to work in an environment in which 
the line length is longer than 70 characters. 

However, within the framework of what the programs are supposed 
to do, they do an excellent job. SSG believes in the system: they 
produced their entire manual, except for the headings, using it. 

WORDMASTER 

An alternative program to the LETTERIGHT program is the 
WORDMASTER program produced by Micropro International. 
This program is also designed to function under CP/M. The intro¬ 
ductory materials which accompany the program define it as essen¬ 
tially a replacement for ED, the CP/M line editor. However, the pro¬ 
gram is far more than that, with numerous enhancements and 
powerful features. 

The WORDMASTER program requires at least 20K of memory, 
an 8080, 8085 or Z-80 microprocessor, and floppy disks running 
under CP/M. The video edit portion of the programs can be inter¬ 
faced with a number of terminals, including ADM-3A, Soroc, Bee¬ 
hive, Hazeltine 1500, and Imsai VIO. Others can be handled, 
assuming that the operator does some “patching” (detailed instruc¬ 
tions are included). 

The WORDMASTER manual is separated into two distinct sec¬ 
tions — the “introduction” and the “operator’s manual.” These two 
sections contain a somewhat technical description of the programs 
and an “introduction” which was obviously written for the uniniti¬ 
ated. When we received the evaluation copy and began reading the 
introduction, our first impression was that this program would be far 
too complex for the average secretary to ever comprehend, since it 
was written at about the same technical level as the CP/M docu¬ 
mentation. While the WORDMASTER introduction is not that com¬ 
plex, it nonetheless requires careful study to fully comprehend. 
However, I found that part of the power of the programs lies in the 
excellent documentation of its components and how the commands 
can be used. 

The place to begin with WORDMASTER is with the operator’s 
guide. This 26-page manual was written for the novice in mind. The 
guide is in fully conversational English, with few ambiguities. Where 
there are important points, the manual contains exercises for the 
novice operator. These are logical and easy to perform, with a vast 
amount of educational benefit. 

WORDMASTER has three “modes” of operation, which are: 

a. Video mode — in which a portion of the file is displayed on the 
CRT and the display is continually updated as changes are 
made in the file. 

b. Command mode — in which the entire text is edited. It’s used 
for searches, global replacements, text moves, etc. 

c. Insert mode — in which text typed in is inserted into the file 

The operator will appreciate the numerous tab and cursor move¬ 
ment commands only after a little practice. But with Word Tab (skip¬ 
ping to each word), 4-way cursor movement, screen tab, line tab, 
and so forth, it is easy to become confused at first. However, the 
power and flexibility provided are well worth the initial effort. 

Micropro devotes in excess of 24 pages describing the commands 
in the manual, in addition to the 24-page operator’s manual which is 
essentially entirely devoted to commands. There are over 60 com¬ 
mands which can be implemented. While not all of these are neces¬ 
sary to use WORDMASTER effectively, they bespeak of the im¬ 
mense power available to the knowledgeable user. I spent several 
days using WORDMASTER and at each session I discovered a new 
aspect to the system. 


. Up to $100 worth of software with purchase 
I of aCompucolor II Model 5 Computer System 

k (8080A microcomputer 
with 8-color display, 
minifloppy disk drive. 
32K RAM, DOS & 
BASIC in ROM, and 
"RS232C Port)... $1995. 



Verbatim or 3M Diskettes Box of 10. 


. b l A" Only $32.95 
8," Only $39.95 


BSR-X10 Home Remote System. Discount price $79.95 


Integral Data Systems IP125 Printer with 1210 option and 
both serial and parallel interfaces. Discount price $769 
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USING MORE THAN 1 MICRO? 


MMT, Inc. announces a full line of cross assemblers to comple 
ment our 8080 Super Assembler - SASSY. 

Like SASSY, all MMT cross assemblers feature macros, con 
ditional assembly, pagination and forms control, complete list 
nolist control, symbol table and exclusive features to provide 
a complete cross reference table and the input of multiple 
source files. 

MMT cross assemblers support most 8 and some 16 bit 
processors. Manufacturers (INTEL, MOTOROLA, etc.) 
mnemonics are used exclusively. Complete user manuals are 
supplied. 

Oelivery on cross assemblers: off the shelf to 30 days, call 
for quotes on cross assemblers to meet your custom require¬ 
ments. 

All software available on CP/M?'-' full size or North Star 
minifloppy diskettes. 

SASSY.S75.00 

Cross Assemblers. from SI50.00 

*CP/M IS A REGISTERED TRADEMARK OF DIGITAL 
RESEARCH CORP. 
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.... AND MORE 

WORD PROCESSING PROGRAM (Cassette or Disk) 

For Writing Letters, Text, Mailing Lists, Files, Etc. 

With Each New Subscriptions Or Renewal 

Send for FREE Software Catalogue (Including listings of hundreds of 
_ TRS-80 programs available on cassette and diskette). _ 


iCQIilMBPMCSi 

Box 14# Nn City Now Tor# 19*44 

ONE YEAR SUBSCRIPTION $24 _ 
TWO YEAR SUBSCRIPTION $48 _ 


HOUR ^ 

\m 24 ^ 

( 914 ) 425-1535 
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START MY SUBSCRIPTION WITH ISSUE_ 
(#1 July 1978 • #7 • January 1979) 


NEW SUBSCRIPTION_RENEWAL. 


CREDIT CARD NUMRCR_ EXP DATE. 

SIGNATURE_ 

NAME _ 

ADDRESS 


What It Lacks 

There are a few things which WORDMASTER does not address 
itself to. The most important of these is the ability to interface with 
name and address files for the production of form letters. These 
functions are covered in a companion program entitled TEX- 
WRITER which will be reviewed elsewhere in this article. 

WORDMASTER should be viewed as its authors intended — as a text 
editor, and not a complete wordprocessing system, as the SSG LET- 
TERIGHT system is. There are advantages to this separation, and Micro- 
pro obviously had reasons for limiting the content of WORDMASTER. 

TEX-WRITER 

TEX-WRITER is a text formatting program which is designed to 
be used with a text editing program to create form letters. Files can 
be linked and printed together and so forth. TEX-WRITER operates 
by reading a file from a disk, formatting the file and then printing the 
formatted text onto the printer. Of course, the files must first be 
created by a text editor. 

One could use the CP/M ED editor, WORDMASTER, or even 
use LETTERIGHT. To use the TEX-WRITER program, an 8080, 
8085 or Z-80 CPU is needed, with at least 24K of memory and at 
least one drive operating under CP/M. 

There are some enhancements which set the TEX-WRITER pack¬ 
age apart from other programs. One is the ability to handle up to 
132 column output, and justify it right or left. Another is the ability to 
interact with the operator on multi-page output, to request a new 
piece of paper for the printer, for example. 

The program has over 30 commands, allowing a wide flexibility 
in the output, and the control which the operator has over that out¬ 
put. Some of the more important and unique control functions 
which TEX-WRITER has are: 

a. The ability to center text between right and left margins, in 
addition to the justification routines 

b. The ability to number chapters 

c. Define a heading or a footing (at the bottom of the page) which 
will appear on every page (up to 30 characters can be specified) 

d. Set margins to whatever is specified 

e. Paginate and number pages 

f. Pause at the top of each new page and wait until the operator 
has paper loaded or indicates “continue” 

g. Set margins, set spacing (between lines), set tabs and, under 
program control, alter tabs (for example, one could have two 
sets of tabs in a document) 

h. Ignore comment lines (in other words, it is impossible to have 
non-printing comment lines in the text material) 

i. Allow for the splitting of words on given character types (such 
as “-”). Note that the program normally will not split words — 
the spacing is changed in the line instead. 

The TEX-WRITER manual is simple and easy to comprehend. It 
is written in a more elementary manner than the manual for the 
WORDMASTER program, probably as a result of the level of the 
program. TEX-WRITER is easy to implement and use. 

CONCLUSIONS 

The programs reviewed here represent only three of the many 
word processing related packages which are currently available. All 
three of the programs are excellent in their technical construction, 
and documented fairly well for even the novice user. The choice be¬ 
tween a LETTERIGHT or WORDMASTER program depends, in 
the end, upon the desires of the user. If a simple, effective program 
is desired, with limited expansion capabilities, then the SSG pro¬ 
gram is indicated. If on the other hand, the user is more technically 
oriented and expects to be able to employ the full power of a pro¬ 
gram such as WORDMASTER, along with the companion TEX- 
WRITER, then the Micropro programs are indicated. 

Novices to the world of computers or word processing would 
probably find initially that the SSG programs will be up and running 
easier. However, for old pros and those looking for something upon 
which to build complex systems, Micropro will serve well.D 

Carl Heintz and Bob Johnson will be alternating as authors of 
this column. Software vendors who are Interested in having their 
product reviewed can contact Carl Heintz at 2540 Huntington Dr., 
San Marino, CA 91108. Bob Johnson can be contacted at 7228 
IV. Reno St., Rt. 5, Oklahoma City, OK 73108. 
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What makes the Microtek Printer 
so different? Nothing! 



EXCEPT.... 


THE PRICE: $750 (with parallel interface) 

THE PERFORMANCE: 


• 80 or 120 columns (software selectable) 

• Plain paper 

• Pin Feed 

• Double width printing 

• 125 characters per second, 70 lines per minute 
nominal throughput 

• 9x7 Matrix (80 columns/line), 7x7 Matrix (120 
columns/line) 


• Vertical Format Unit 

• 96-character ASCII (upper and lower case) 

• Forms width continuously adjustable between 
4.5 inches and 9.5 inches (including sprocket 
margins) 

• Parallel (Centronics type) interface standard. 
Serial (RS-232) and IEEE-488 interfaces 
available 


(714) 278-0633 


To: MICROTEK, Inc., 7844 Convoy Court, San Diego, California 92111 

□ Send me more information. 

□ Send me a printer with: 

□ Parallel interface @ $750. □ Serial interface @ $835. □ IEEE-488 interface @ $895 

□ Check or Money Order enclosed. □ Charge my VISA card. □ Charge my Master Charge card. 


name (please print) 


card number 


address 


cardholder’s signature 


city 


state 


zip 


exp date 


phone 

Add $15.00 for packaging & shipping. 


Dealer inquiries invited. 

CIRCLE INQUIRY NO. 61 


California residents add 6% sales tax. 


OCTOBER 1979 


INTERFACE ACE 57 















Computers have always been 
associated, at least to a degree, with 
science fiction — fantasy, the un¬ 
believable dream. Science fiction 
writers have made the computer into 
everything from tyrants to almost 
lovable companions. Just about 
everyone who watches television is 
familiar with the Enterprise’s magni¬ 
ficent computer that embodied all of human knowledge. 

Today, real life computers are making some of the science 
fiction dreams come true. Computers help you bank or buy an 
airline ticket. You can even bring a computer home to simplify 
daily chores or to provide another level of entertainment. 

CAPITALIZING ON A DREAM 

Because the concept of fantasies is so important in selling 
a machine like a computer, successful manufacturers have 
capitalized on this idea to capture the prospective buyer’s 
imagination. 

Compucolor Corporation, a leading manufacturer of high- 
technology computer systems, has been able to combine 
fantasy and reality in their line of personal computers. 

The secret behind the Compucolor is its distinctive pack¬ 
aging and clarity of color graphics. The 9 x 6% inch screen 
is housed in an attractive wood-grain finished cabinet. The 
cabinet also contains the necessary memory modules, and 
the electronics that allow communication to the outside 
world and the central processing unit, an 8080A. 

The keyboard that the Compucolor systems use is de¬ 
signed to allow the user to have full control of all screen func¬ 
tions; such as moving the cursor and color control. 

The general design concept behind the Compucolor 
series is to enhance the customer’s imagination. Combining 
the keyboard functions and screen graphics, the machine 
performs extremely well. 

THE COMPUCOLOR SERIES 

With the user utmost in the minds of Compucolor de¬ 
signers, several models of the machine are offered. Like any 
computer system, each option adds more capability. How¬ 
ever, it must be understood that 
the Compucolor is one of 
the few machines that 
comes complete with 
CRT, keyboard, disk, 
and ROM BASIC ^ 


THE COMPUCOLOR 
DREAM MACHINE 


By Carl Warren, Editor-in-Chief 

even for the lowest priced Model II version, at less than 
$1,500. The basic options offered include expanded 
memory up to 32K. Three choices of keyboards, each de¬ 
signed to ease programming tasks with the addition of func¬ 
tion keys. An additional disk drive can also be added to ex¬ 
pand the total disk storage to 100,000 characters. A fully ex¬ 
panded system with the Deluxe keyboard, 32K of user RAM, 
and additional disk can be purchased for under $3,000. 

WHAT YOU CAN DO WITH COMPUCOLOR 

The Compucolor’s built-in flexibility, particularly in the use 
of graphics, makes the machine the ideal tool for several use¬ 
ful areas. The first, and the one that is traditionally associated 
with small computers, is games. With the Compucolor, 
games become more alive and interact with the player more 
than is possible on non-graphic type systems. 

A feature that captures most people’s imaginations is the 
depth and clarity of the displayed graphic characters. Even 
children enjoy the quality of the graphics. This is accom¬ 
plished on the 13-inch diagonal color screen by turning on 
any of 16,484 individual plot blocks. Each block can be 
shaded any desired color to enhance the display. 

Due to the number of accessible plot blocks on the screen 
points can be generated as small as a pinhead. Even more 
unique is that individual points or entire blocks can blink. 
Movement on the screen is simulated by progressively turn¬ 
ing the graphics points on and off. 

The Compucolor is really an exciting machine for educa¬ 
tional purposes, either using user-written programs or the 
educational packages available from Compucolor. 

An application area that should excite managers and 
business planners is to use the machine in simulations or 
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tronics. They have created a Soundware system that adds a 
sound generation device to the Compucolor through the 
RS232 port located on the rear of the machine. The Sound- 
ware package includes the sound generation module and 
software to make it work. Software also helps users generate 
their own sound programs. 

CAP also provides games designed to take full advantage 
of the system graphics. These games include Space: 2020, 
which is an exciting space trading game that involves several 


system in a doctor’s office also exists. Imagine displaying a 
patient’s chart, showing a graphic representation of the area 
of concern, with all the updated information in written and 
graphic form. This possibility brings other similar applica¬ 
tions to mind for the enterprising software creator. 

PROGRAMMING THE COMPUCOLOR 

The Compucolor system is easy to learn to program pri¬ 
marily due to the ease of operation of the system. When the 
system is turned on, BASIC is activated. The version used is 
a special graphic disk BASIC that is designed to give the pro¬ 
grammer ease of function and accessibility to the graphics 
functions and file handling capability of the operating system. 

Special functions such as PLOT are used to direct infor¬ 
mation to different areas in the system, for PLOT ting a chess 
board or a sales display graph. The information can also be 
directed to the printer or modem port depending upon what 
the application calls for. 

SOFTWARE AVAILABLE 

The general operating software, disk operating system and 
BASIC language, comes with the system on ROM (Read Only 
Memory). To make the system enticing and keep the dream 
alive, Compucolor offers a number of games and personal busi¬ 
ness diskettes. The two most popular are Chess and Othello, 
either of which can keep the player entranced for hours. 

For those who write their own software, Compucolor pro¬ 
vides pre-initialized diskettes for saving the programs. They 
are also very interested in reviewing user written programs 
for inclusion in the Compucolor library. 

Another company developing software and add-ons for the 

Compucolor systems is 
CAP Elec- 
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Personal 

Computers 

in the 
Classroom 


new entries portend an era of compe¬ 
tition and growth in personal comput¬ 
ing likely to parallel that of the office 
copier and pocket calculator. 

For example, industry sources in¬ 
dicate that in 1978 the Radio Shack 
TRS-80 grossed $100 million in 
sales, while the Apple sold $30 
million and the Commodore PET sold 
$20 million. These figures indicate the beginning of a huge 
potential market which may have ups and downs, but can be 
expected to grow considerably. The plummeting cost of ran¬ 
dom access memory (RAM) and the likelihood of inexpen¬ 
sive bulk memory (e.g., bubble memory) are likely to further 
accelerate market entries. 

At present the microcomputer systems are often weak and 
fragile: promised instructional programs are often of poor qual¬ 
ity, and inexpensive storage such as tape cassettes is notori¬ 
ously unreliable. This leads to frustrated users. Mini floppy 
disks are better for storage but are also more expensive. 

Bubble memory cartridges should be far more reliable and 
faster than tape cassettes, but their cost in relation to diskettes 
is uncertain. Less expensive bulk memories coupled with 
larger internal random access memories will permit pro¬ 
grammers much more flexibility to write good programs. 

DISTRIBUTED INSTRUCTIONAL SYSTEMS 

Personal computers offer cost savings, but most of the profes¬ 
sional courseware written to date assumes the large RAM and 


By J. Olin Campbell 

World Institute for Computer Assisted Teaching 


They are 
not as come¬ 
ly as the hu¬ 
man versions, 
but new com¬ 
puterized teacher 
aids may soon be 
helping thousands 
of teachers who have 

had enough of grading papers into the night. 

Students using early systems made significant gains when 
they worked on the computer, but they sometimes failed to fin¬ 
ish the exercises because they could not benefit from a teach¬ 
er’s encouragement and expectations. This same problem 
may afflict home users of computer assisted instruction (CAI). 

The microcomputer, which has catapulted into thousands 
of homes and businesses, is now finding its way into the class¬ 
room as an aid, not a replacement, for the teacher. Running 
on inexpensive microcomputers, available programs now give 
students practice in basic and advanced skills, grade their ex¬ 
ercises and tests, and prepare personalized reports. 

Among the manufacturers with micro systems in the per¬ 
sonal computing range, priced between $600 and $2,500, 
are Apple, Commodore, Compucolor, Exidy, Radio Shack, 
and Sol. All have had general purpose microcomputer sys¬ 
tems out for over a year for use in schools, homes and busi¬ 
nesses. These firms are being joined by Atari, Hewlett-Pack¬ 
ard, Mattel, and Texas Instruments, who have recently an¬ 
nounced or at least developed microcomputer systems. The 










disk storage available on a time-sharing system, as well as a 
shared database for programs and student histories. Without 
good student histories, the curriculum remains a game, with the 
student picking a difficulty level each time he uses the computer. 
With adequate histories, the student can pick up at the point 
where instruction left off at the last session, and the program can 
make decisions or offer advice based on previous performance. 

Distributed instructional systems in schools will permit 
users to link inexpensive microcomputers to common data¬ 
bases for programs and student histories and to share expen¬ 
sive peripheral items like line printers, large disk memories, 
and screen printers. In addition, the distributed instructional 
system will permit the traditional advantages of a time shar¬ 
ing network in which several users can interact. 

Essentially, a distributed instructional system is a selection of 
stand-alone microcomputers, each of which can make calls on a 
central facility for data, or access to a peripheral device. If the 
central facility goes down, the micros will continue to operate, 
unlike a timeshare system. Nestar Systems of Palo Alto, Cali¬ 
fornia has recently announced a distributed system for per¬ 
sonal computers using the Commodore PET as a controller. 

AUTHORING SYSTEMS 

Professional courseware development has been very ex¬ 
pensive. Yet personal computer buyers sometimes think that 
the programs will come to them free, like those on TV. There¬ 
fore the advertising to “Give your child a personal tutor” 
usually refers to a few inexpensive programs that do very 
simple drills and practices. Sometimes the programs are lacking 
altogether, or are awful. These programs incorporate imme¬ 
diate feedback but they lack the comprehensiveness and rigor 
one normally expects in a published piece of courseware. 

In the past, the cost of hardware and of programming the 
software and courseware were prohibitive for everyday com¬ 
puter applications in the schools. Now hardware prices are 
falling and a number of authoring systems are being pro¬ 
duced, dramatically decreasing the cost of preparing instruc¬ 
tional materials by eliminating the programmer. 

An authoring system is more than an authoring language. 
In a true authoring system, the author is guided and prompted 
by a set of prototypes, which are tailored to a specific applica¬ 
tion by an instructional designer. After the initial prototype 
has been prepared, subject matter experts can easily prepare 
the materials and try them out immediately. WICAT has 
developed an authoring system of this type which uses a 
number of standard and proven prototypes. 

The authoring system includes a translation capability, so 
that courseware written in the language for one microcom¬ 
puter can be rapidly translated with very slight manual in¬ 
tervention into a number of other languages for use on other 
machines. At present the competing machines and lan¬ 
guages have fragmented the market, so that developers of 
new programs for a specific machine find a relatively small 
market for their product. The translation capability may be 
the means by which a sufficiently large market can be gener¬ 
ated for a given program to attract the capital necessary for 
excellent instructional development and production. 

COMPUTER COURSEWARE 

A number of firms are already marketing nationally-distri¬ 
buted computer-based materials for elementary and secon¬ 
dary schools. The Computer Curriculum Corporation (CCC), 
using a drill and practice format pioneered by Richard Atkinson 
and Patrick Suppes at Stanford, has marketed and repeatedly 
demonstrated the effectiveness of hundreds of hours of instruc¬ 
tion ranging from elementary reading and mathematics 
through high school GED instruction. The PLATO com¬ 
puter network also includes elementary reading and mathe¬ 
matics, as well as a wide range of other topics and courses. 

Equipment manufacturers like Digital Equipment Corporation, 
Hewlett-Packard, and Univac also support educational users, 
though they are not as oriented to producing courseware. In 


addition, some in-state groups like Minnesota’s Total Information 
Education System (TIES), the Minnesota Educational Compu¬ 
ter Consortium (MECC) and the Oregon Council for Computer 
Education distribute computer instruction to classrooms. 

Other well-known projects like the Huntington Project at the 
State University of New York at Stoneybrook and SOLOWORKS 
at the University of Pittsburgh have produced strong simulations 
and courseware. Some projects have taken programming as the 
curriculum itself, to help students discover thinking skills. 
Project LOGO at MIT is the prime example of this approach. 

A number of courses are now being prepared and mar¬ 
keted for personal computer systems. For example, WICAT 
has completed a mathematics system which is available in 
both school and home versions for the Radio Shack, Com¬ 
modore PET, and Apple computers. WICAT has also pre¬ 
pared reading, English courses and math helps (which go 
beyond drill and practice to instruction). 

These courses must all be divided into a number of lessons 
which are stored on individual diskettes. The distributed in¬ 
structional system, such as is being developed by Nestar, will 
avoid the interim solution of the floppy disk. 

SPEECH PRODUCTION 

A number of new developments are extending the capabilities 
of computers for instruction even further. The developments are 
now generally too large or expensive for personal computers, but 
distributed systems and larger memories may change the picture. 

For years, speech systems have been used on large computer 
systems for instruction. Speech (audio) is required in some 
applications like elementary reading, where the student cannot 
be expected to read the directions. Speech is also a benefit 
when working with older students of low reading ability or with 
blind students. In other applications, it is useful when used 
judiciously for simulating verbal interactions (e.g., the con¬ 
trol tower calling an aircraft pilot) and for motivation. 

Speech systems are very expensive because they require 
huge amounts of computer memory to digitally record and play 
back spoken words. Digital encoding is required for reliability 
and speed of random access. Analog magnetic tape and disk 
systems have been used for years, but they are notoriously slow 
and quickly out of adjustment when random access is required. 

Recently a number of laboratories have developed a tech¬ 
nique called linear predictive coding (LPC) which permits 
significant reductions in the amount of memory required to 
store a given amount of recorded speech. At the same time, 
voice synthesis from phonemes or formants has been used 
and is being improved. In voice synthesis, individual sounds 
(phonemes) are produced by the hardware rather than 
recorded from speech. The memory saving is prodigious, 
since the only information to be stored is how to string 
together and vary the intensity and pitch of these phonemes 
to make words and sentences with the proper inflection. 

The problem of inflection (prosody) is far from solved. We 
cannot yet put together phonemes to reliably produce clearly 
understood individual words, because our human perception 
of the same sound depends upon the context in which it is 
heard. Moreover, we do not yet understand how to string to¬ 
gether words to produce natural sounding continuous speech 
rather than the stereotyped choppy “computer voice.” 

At present LPC is the highest fidelity technique for speech 
using relatively little memory. Using it, phrases and sentences 
are far better when recorded as wholes than when formed by 
stringing together individual words. It can be expected that 
the techniques for speech production will continue to evolve 
toward higher fidelity, more natural sounding continuous 
speech, and smaller memory requirements. 

A number of home products with speech production are 
already available. Perhaps the best known is Texas Instru¬ 
ments’ Speak and Spell. Speech production add-on compo¬ 
nents to personal computers are being marketed by several 
firms, including Mountain Hardware in Santa Cruz, Califor¬ 
nia; Computalker in Santa Monica, California; Votrax Divi- 










sion of Federal Screw Works in Troy, Michigan; and Speech 
Technology of Santa Monica, California. 

GRAPHICS 

Graphic systems are also being developed for micros, so 
that simple line drawings using relatively high resolution 
graphics are now possible. Color is being added, so that the 
visual excitement of what appears on the screen will be far 
higher than the long strings of text associated with older 
forms of instruction delivered by computers. 

Graphics are important in instruction for low verbal stu¬ 
dents and for topics where visualization is crucial (e.g., por¬ 
traying the relative positions of the planets). The most rele¬ 
vant application is for dynamic displays for simulation, which 
vary depending upon the student’s input. 

Graphics need not be complex to be instructional^ power¬ 
ful. In most cases black and white line drawings can be 
shown to be just as instructional^ effective as more involved 
graphics. Nevertheless, high resolution color graphics tend 
to catch the eye and contribute to motivation. 

Because high resolution requires lots of memory to refresh 
the screen, designers of instruction for personal computers 
must trade program size for resolution. As RAM becomes in¬ 
expensive this limitation may ease. 

Several centers are now investigating graphics which can 
be used on micros. Perhaps the best known are the Xerox 
Palo Alto Research Center (PARC) and Alfred Bork’s 
physics computer development project at the University of 
California, Irvine. Their work using graphics for instruction 
now uses larger machines than the inexpensive personal 
computers found in many classrooms, but the work has im¬ 
mediate application as the power of personal computers grows. 

THE VIDEODISC 

Another element which may change the way microcomputers 
can be used is the intelligent videodisc. This system combines 
text, video motion, and computer-assisted instruction. The 
videodisc itself resembles a phonograph record, but contains 
television programs which can be stopped on a single frame 
to present a still picture or a page of text. This means that in¬ 
dividual still frames can deliver the bulk of instructional con¬ 
tent, while motion sequences and high resolution color 
graphics can also be used. Videodiscs or their equivalent are 
likely to become very popular in homes because they can 
deliver feature length movies inexpensively on a few discs. 

The intelligent videodisc is a marriage of the microcompu¬ 
ter and the videodisc. The microcomputer contains the soft¬ 
ware and courseware, while the videodisc player displays up 
to 54,000 individual color pictures and text pages or up to 
60 minutes of motion with color and stereo sound on a 
single side of one disc. WICAT has developed an intelligent 
videodisc system, together with the authoring and produc¬ 
tion procedures to use it. The first IVD instructional pro¬ 
grams have just been completed. 

INTELLIGENT CAI 

The following items address current problems in providing 
capable instructional aids, but the solutions may be years 
away. Research on these topics typically uses large com¬ 
puters, but with yesterday’s monster becoming today’s mini, 
and with distributed systems, it is likely that the micros of the 
future can tackle these problems. 

One of the most serious challenges to instructional 
designers writing for personal computers is to provide the 
program an “understanding” of the student even remotely 
as rich as a human aide who learns the student’s habits and 
characteristics. It is possible to keep records of every key 
press the student makes; but to interpret and make in¬ 
ferences using this information, then to use the inferences to 
help the student can be quite another matter. 

Computerized teacher aids are learning to identify the 
strengths and weaknesses of each student and to adjust prac¬ 


tice exercises accordingly. This capability is intelligent 
computer-assisted instruction (ICAI). The program “knows” 
what the expert teacher knows about the material to be learned; 
it knows how the student has been performing, and it can 
therefore determine what instruction is needed to help the 
student perform more like the expert. 

In this way instruction can be made responsive not only to 
the single answers the student gives but also to the particular 
student’s abilities on a number of tasks over time. A number 
of university and industry labs are pursuing ICAI. The fallout 
from their work should find its way into instructional pro¬ 
grams for the classroom in the next few years. 

NATURAL LANGUAGE PROCESSING 

Today the student must respond to the computer using a 
very limited language which the computer can understand. 
While the computer can print out or even speak quite com¬ 
plex sentences and can present graphics to the student, the 
student’s response is usually limited to a few typed characters 
or a touch at a point on the screen. For a number of years 
researchers have been trying to give computers the capability 
to understand “natural language.” This means that the stu¬ 
dent could use English, or any other language which the 
computer was programmed to recognize. This has proven to 
be an extraordinarily subtle and complex problem, and a true 
dialogue is impossible on personal computers with present 
limitations, though approximations have been made on 
larger machines. 

VOICE RECOGNITION 

An extension of natural language processing is voice 
recognition, where the computer understands speech as well 
as written communication. Speech recognition has been ac¬ 
complished for years using 10 to 50 word vocabularies. 
Already, Heuristics, Inc. makes a speech recognition system 
for personal computers. Nevertheless, the speech recogni¬ 
tion field is far from solving the communications problem 
faced by instructional designers. 

Usually the system can handle only one word at a time, 
and is tuned better for some voices than for others. Some 
systems learn the characteristics of each person’s voice 
speaking each word to be recognized. In special applications 
these capabilities are sufficient. For conversation they are not 
enough. It is likely to be some time before a continuous 
speech recognition system can run on a personal computer. 

Using speech recognition and natural language process¬ 
ing, it will be possible in some applications to replace the 
relatively complex terminals with which we are all now 
familiar with a simple telephone set. A student could call in 
and converse with the computer aid to receive personalized 
instruction in somewhat the same way as the student might 
have a conversation with the teacher after class about a topic 
of interest. Approximations to this situation have been 
demonstrated for several years, by limiting the number of 
words the student can speak to the computer, and requiring 
them to be spoken one at a time. 

THE PROSPECTS FOR PERSONAL COMPUTERS 
IN THE CLASSROOM 

Personal computers are already in hundreds if not thou¬ 
sands of classrooms across the country. Typically they are 
used for games, to learn programming, or for locally-pro¬ 
duced instructional exercises. As has been described, a num¬ 
ber of problems face developers of quality courses to be de¬ 
livered on personal computers. It is likely that after the false 
start of the late 1960s, publishers will again distribute com¬ 
puter instructional programs. This time they can look to a 
much larger market (if they can translate for different 
machines) which can repay the heavy development costs. 
The opportunity is before us to multiply and replicate the 
work of good teachers. The kids are waiting.□ 
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THE MICRO IN A SMALL SCHOOL 


{By Francis McGowan 


3 


A year later, it is still hard to believe , but we did get a com¬ 
puter at our high school. Teachers in the science and 
mathematics departments of our small midwestern high 
school began their campaign with the principal and superin¬ 
tendent, later presenting their case to the board of educa¬ 
tion. This is an extremely difficult time to request a large ex¬ 
penditure since the district is already plagued with reduced 
student enrollment, budget problems, and staff reduction. 
From the early attempts at securing a computer to the actual 
selection, purchase and implementation, it has been an in¬ 
teresting and definitely challenging experience for me. Per¬ 
haps some of the following will be of use to others who are 
contemplating a computer in their district. 

Lake Central High School is located in Madison, South 
Dakota, a typical midwestern farming community with a 
population of about 6,500 people. Approximately 525 
students are in grades 9-12. The computer campaign began 
nearly three years ago when we made the initial attempt to 
get a programming class started in the regular school curri¬ 
culum by using an old but operating Olivetti P-101. Two 
years of looking at systems showed no success. Then in the 
spring of 1978 with the assistance of a computer coordinator 
from a nearby district, a demonstration computer was shown 
to the board of education. The explanation, along with a sub¬ 
stantial discount, changed the board members’ minds. 

Digital Equipment Corporation’s 50% discount for sec¬ 
ondary schools on their PDP 11V03 with two floppy disks 
certainly helped in convincing the board members that the 
time for computers in our education system had arrived. 
They voted unanimously in favor of the 11V03 with four ter¬ 
minals. The system would initially operate in MU BASIC. 
The cost to the district of the computer with two VT-50 video 
terminals and two LA-36 Decwriters was about $10,000 
after the discount. According to one of DEC’S salesmen, 
more than twice as many schools as anticipated took advan¬ 
tage of the offer. The hardware arrived in October, 1978 and 
the software installation was complete in early November. 

The 56K bytes soon dwindled when the RT-11 and MU 
BASIC were bootstrapped and four terminals share what’s 
left. We were left with about 1,900 words at each terminal, 
but the system is very flexible and it is possible to operate as 
only one terminal and all the memory. Part of the installed 
software was DEC’s version 3B running in foreground-back¬ 
ground monitor. This, with two floppies and four terminals, 
was quite slow. Patches and revisions are now coming forth 
to speed up the processes and reduce the number of inter¬ 
rupts. In the meantime, we were very fortunate in obtaining 
an older single-job version 1C from a college in North 
Dakota. This older version offers faster access to the disks 
and about half again as much memory per terminal. 

Student interest and use grew proportionally with the num¬ 
ber of programs available. Initial programs included finding a 
“hurkle” on a ten by ten grid or determining biorhythms. 


Currently, we have several hundred programs stored on flop¬ 
pies. Some students are quite proficient in writing programs, 
and many students want to know more. This interest is great 
considering our formal programming class won’t start until 
th[s semester. 

Our main group of users or potential users include the 
students, the teachers, the community, and the administra¬ 
tion. As mentioned earlier, some of our students have be¬ 
come quite proficient in programming the 11V03. Probably 
the zenith of any single project so far was carried out by two 
physics students. It involved an energy use and projection 
analysis of the total amount of energy consumed and the cost 
over the past seven years and a projection for the next seven 
years. They developed programs to display graphically the 
current use and cost month by month, a second to project 
the future use and cost month by month, and another to 
represent these projections graphically. 

Other student involvement includes using it to analyze 
data, solve or check problems, tutorials such as factoring 
trinomials, basic operations with signed numbers, or states 
and capitals, and learning to program in BASIC. 

Recently two of the art classes completed a unit on com¬ 
puter art where each student had to write a successful pro¬ 
gram to show some object. Each of the programs were 
chained to the next so all thirty of the pictures would be pro¬ 
duced in the final result. This was a great accomplishment for 
two reasons. It got a teacher outside the math and science 
departments involved, and many of the students who nor¬ 
mally wouldn’t get exposure to the computer did. This year 
the students in the secretarial block class (it meets two hours 
each day) spent time with the computer rather than as in the 
past where they read their data processing books and 
answered questions at the end of each chapter. 

Many of the faculty in all grades are really excited about the 
11V03 while still others even in the same building are un¬ 
aware of its existence. An inservice workshop was offered to 
the staff in order to acquaint them with the potential. The re¬ 
sponse from it has been great. One elementary teacher 
brought her second grade students up for a field trip. Along 
with a picture of Snoopy or from Star Wars, they also had the 
opportunity to work on “ch” sounds that they had just 
covered in their class. 

One of the speech therapists and I are working on a pro¬ 
gram to print out the individual presciptions for each of her 
ninety students after the diagnosis has been made. Currently, 
she is typing each of these out even though the prescriptions 
come from a group of about thirty combinations. 

The community has had an opportunity to become involved 
through a ten-session ‘‘adult evening class.” Sixteen people 
started the series, most of them business people with either a 
computer in their business or the possibility of one in the 
future. Two of the participants already owned TRS-80s. 

Continued on Page 99 
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By Donald R. Scherer, Ph.D. Seton Hall University 


Seton Hall University combines the use of microcom¬ 
puters and a large timeshare unit, both of which are relatively 
new to the campus. The micros are used for business 
courses and for art and science courses (computer science 
theory and hardware interfacing). The timeshare system runs 
all the usual higher level languages, although assembly lan¬ 
guage is not available. 

Approximately 600 of the 10,000 students take the intro¬ 
ductory level computer science courses each semester, with 
about half of them taking additional courses in this field. 
There is currently a limit of 120 computer science majors, 
although this number is expected to be doubled this year. 

MICROCOMPUTER TYPE 

Several microcomputer hardware configurations were 
copied from successful minicomputers. The TMS 9900 
CPU for the Technico “Educator” 900 series is so designed. 
It was taken from Texas Instruments’ 990 minicomputer 
series. While microcomputer hardware is state-of-the-art, its 
software is still catching up. Of course, in mini-derived 
microcomputers some of the mini’s software may be run on 
the microcomputer, but not all of it without a considerable 
upgrade in memory size and peripherals such as disk drives. 

The Technico “Educator” 900 series was chosen because 
of its relatively large amount of EPROM-resident, on-board 
software. The EPROM allows for ease of change of the pro¬ 
grams since each 920 board contains an EPROM program¬ 
mer. Low initial investment plus add-on upgradeable sys¬ 
tems means that the initial hardware need not be scrapped 
for new systems. Software considerations include a MONI¬ 
TOR and a resident interactive assembler in 2K bytes, and a 
small BASIC interpreter in 2K bytes. All of the above soft¬ 
ware is in four 2708 EPROM chips. 

INSTANT INPUT ASSEMBLER 

The Instant Input Assembler of the Technico “Educator” 
900 microcomputer allows the student and educator to capi¬ 
talize on a software dollar saving and at the same time to 
have hands-on use of a 69 instruction set complete com¬ 
puter. The IIA is an excellent teaching aid as well as a mem¬ 
ory and cost saver. The IIA is stored in 1K bytes of EPROM. 
It does not have to be loaded, a push of the RESET and it 
and the MONITOR are ready to go. The 9900 series micro¬ 
computers are the only 16-bit microcomputers to contain an 
IIA. This gives them a time and dollar advantage, for it per¬ 
mits full assembly language computer programming with a 
minimum software cash outlay. For its small amount of 
memory space, it does have one disadvantage: it does not 
allow the use of labels. However, all addressing modes are 
available and one may use indexed, indirect, direct or auto¬ 
increment register addressing, plus direct, immediate and 
relative memory addressing. 

Since the IIA may be entered by other programs, future 
student projects include the building in of labels to the IIA. 


THE MICRO IN COMPUTER SCIENCE 

At the university/college level, the Technico “Educator” 
900 allows unrestricted student assembly language pro¬ 
gramming; that is, there is no need for a simulator or fear 
that the use of assembly language will allow the student ac¬ 
cess to security areas of the computer’s files. The addition of 
an audio cassette tape interface allows the students to copy 
their own programs and to reload them at a later date, using 
their own personal tape recorders. Anyone who has tried to 
maintain removable equipment in a student environment 
realizes the value of this arrangement. 

Since the 900 is a single board unit in its basic configura¬ 
tion and is packaged so that access to the integrated circuits 
is easily accomplished, its use in a computer hardware 
course is ideal. If a professor so wishes, he may place LEDs 
(light emitting diodes) at various points on the board to indi¬ 
cate logic levels. Also the clock may be easily slowed down 
to use with less expensive oscilloscopes of reduced bandwidth. 

For introductory microcomputer courses, the 900 has 
been successfully used when introduced as a kit for the stu¬ 
dents to build. Very few assembly problems have been en¬ 
countered and its kit cost for students has been very low, 
while offering all the advantages of being able to work with 
16-bit minicomputer architecture. 

THE MICRO IN OTHER CURRICULA 

It would be hard to imagine a single board 900 for use in 
science, mathematics, or arts without first demanding stu¬ 
dent knowledge of assembly language programming. At this 
point in time that demand is not easily met, although the 
future might find this situation greatly changed. However, we 
live in the present and so cannot expect assembly language 
programming (or programming of any type) by the instructor. 

We are thus limited to canned programs for such curricula, 
and good “courseware” is hard to come by. 

The microcomputer, since it is mini-based will, given suf¬ 
ficient memory, run most of the programs now designed for 
minicomputers. With a disk and higher level language 
capability, the microcomputer will be able to be used for 
motivational purposes and Computer Assisted Instruction 
(CAI), including drill and practice sessions and simulation. 

THE 900 COMPARED WITH OTHER MICROS 

The attempt here is not to make a hardware comparison, 
but rather a comparison based on present educational needs. 
In considering a microcomputer for educational use, the fol¬ 
lowing questions must be asked and answered, hopefully 
affirmatively: 

1. What is the selected microcomputer’s total cost, in¬ 
cluding power supplies, peripherals, if required, and 
software? 

2. Is software, such as MONITORS, Operating Systems, 
Assemblers, etc., included in the above cost, or extra? 
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3. What is the cost of maintenance and how is it accom¬ 
plished? 

4. Is the selected microcomputer software and hardware 
expandable to meet foreseeable future needs? 

5. Is it possible to establish a trial situation before going 
“full bore”? 

6. Are educational materials available to teach the use of 
the selected microcomputer, or must it be gleaned 
from computer manuals? 

As far as hardware structure, the LSI-11, the 8086, the 
68000, the Z8000 and the NOVA are 16-bit configuration 
microcomputers, however, their comparable minimum hard¬ 
ware costs are much higher than the 900. The Z80, 8080, 
and 6800 based microcomputers are more fitted for hard¬ 
ware interfacing, rather than cost for a university computer 
science environment. 

The Technico “Educator” does have a software cost advan¬ 
tage over other microcomputers in that it has a user-alterable 
on-board MONITOR and Assembler. The Assembler is perhaps 
the most important, since for other systems an assembler re¬ 
quires 8K bytes of memory and for some, a bit more. The 
LSI-11, the most costly microcomputer, does have the widest 
variety of software, but it must be purchased individually. 

SPECIAL FEATURES 

The Technico “Educator” 900 microcomputer fits all the 
criteria for an educational microcomputer. From the user’s 
viewpoint it supports a full ASCII keyboard input and printer/ 
CRT (20 ma loop, TTL, or EIA), with 50 to 9600 baud speed 
selectable by merely typing the letter “X” after pressing the 
RESET button. This provides for easy terminal interchange 
and acceptance of a wide variety of available terminals. 

The 900 microcomputer has a MONITOR type operating 
system burned into the EPROM, so that it is always available 
and will not be accidentally erased. The MONITOR, in addi¬ 
tion to the selectable baud rate mentioned above, contains 
eleven general purpose commands which allow the user 
(with a minimum of verbiage) to do such things as: execute 
programs, copy programs, edit existing programs, display 
the contents of memory and registers, put breakpoints into 
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Figure 1. Block Diagram of a Student Microcomputer 


existing programs, program EPROM from memory, take 
snapshots of memory and registers at a given point in a pro¬ 
gram, and also do hexadecimal arithmetic. One final bonus 

of the MONITOR is that it is set up so that the user may in¬ 
corporate into his own programs many of its I/O and other 
routines with a single instruction, thus saving programming 
time and memory space. 

The Instant Input Assembler is unique and especially valu¬ 
able for educational use in that it is “interactive.” What hap¬ 
pens is that each assembly language instruction is immediately 
converted to machine language so that the student may readily 
see the one-to-one conversion occur, literally in front of his 
eyes. For the student, this greatly helps to establish the rela¬ 
tionship between assembly language and machine language. 
Diagnostics are also included which indicate syntax, op 
code, and operand errors, demanding “on-the-spot” correc¬ 
tion and immediate re-entry of the correct instruction. 

OVERALL SYSTEM OPERATION 

At present, six student microcomputers are in use. Since 
most student activity requires a written report to the pro¬ 
fessor, a single printer was included in the configuration. The 
300 baud printer has been sufficient to handle the printing 
from six stations. Additional stations are planned to be added. 
For this heavier use, a faster printer and a spooling program 
will be added using the same hardware, namely an “Educa¬ 
tor” 900 series microcomputer board and a higher speed 
printer. The individual student microcomputers are dia¬ 
grammed in Figure 1. 

When the microcomputer is not being used directly, the 
student station may be used for access to the main time share 
computer. The microcomputer is not currently being used to 
implement a “smart” terminal. The reason for this now is 
that the main time share computer has more than sufficient 
capacity. However, should it reach a high percentage utiliza¬ 
tion, additional memory could be added at relatively low cost 
to the system. A second alternative is the addition of a larger 
Technico 9900 based system to run the Texas Instrument 
990 minicomputer compilers for COBOL, FORTRAN and 
BASIC which are available from Texas Instruments. 

The cassette tape recorder allows students to save their 
programs developed for the microcomputer as well as those 
from the time share system. This provides for a large amount 
of student program storage without burdening the disk/tape 
system of the time share computer. It has a hidden advantage 
for the student in that it provides security and encourages an 
early appreciation for file management and back-up procedures. 

ADVANTAGES/DISADVANTAGES 

The advantages of the microcomputer laboratory include 
low cost, flexibility to meet changing course load re¬ 
quirements, and total student control of a computer system. 
The only disadvantage is the requirement that the faculty 
have some members knowledgeable in and (perhaps, more 
important) interested in the hardware aspects of microcom¬ 
puters. It has been found that student interest in hardware 
can easily be encouraged to provide practical technical sup¬ 
port. 

In summary, the microcomputer laboratory has provided 
additional hardware/software capability at a much lower cost 
than equivalent main frame capacity would provide. In real 
dollars and cents, the laboratory shown in Figure 1 (six stu¬ 
dent stations, and 300 baud printer), cost approximately 
$10,000 installed. The real benefits of the laboratory lie in 
increased student/faculty enthusiasm most probably gener¬ 
ated by a feeling of “ownership.” It is in reality, “theirs,” not 
a loaned computer facility whose access may be denied by 
mere whim of another.D 
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Some Pleasant Surprises 

Your computer retailer can give you a demonstration 
and literature. You might find a solution just right for 
your business with “off the shelf” prices and del ivery 
times. Or we will be happy to send you literature direct, 
including a list of our dealers and compatible hardware. 
Write 


The Honest-To-Business $12,000 Computer* 

Our software will power DYNABYTE, CROMEMCO, 

IMSAI, NORTHSTAR, ALTOS, MIC ROM ATI ON, DIGITAL 
SYSTEMS, or other Z-80 or 8080 based computers 
through your General Ledger, Accounts Receivable, and 
Accounts Payable. And maintain a conversational 
data-base query system, store and print your mailing list 
and labels, produce and edit correspondence, address 
it from your mailing list, and more. The price for a total 
system—hardware and SSG software—ranges from 
$8,000 to $14,000. 


SSG’s general accounting, data inquiry, mailing, and 
communications software packages are bringing real 
computer power to hundreds of businesses right 
now. They are ready to go to work for your business. 


The SSG product line includes these outstanding packages: 


General Ledger LETTERIGHT Letter Writer 

Accounts Receivable NAD Mailing System 

Accounts Payable QSORT Sorting System 

CBASIC-2 WHATSIT? Data/Query System 


Real Business Computing 

Our Business Software packages are designed to be up 
and running and working for you in a matter of hours. 
Without expensive reprogramming, technical staff addi¬ 
tions, or costly trial-and-error. Our quality is high, our 
documentation practically self-instructive. The applica¬ 
tions are flexible and extensive, designed to meet and 
exceed the requirements of most small to medium busi¬ 
nesses. Real computer solutions at microcomputer prices. 


Structured Systems Group 

INCORPORATED 

5204 Claremont Oakland, California 94618 (415) 547-1567 


* Complete prices will vary with equipment and software selected. Required: 
8080 or Z-80 based computer running a CP/M or CP/M-compatible 
disk-based operating system. Your retailer or SSG can advise on specifics. 
(CP/M is a product of Digital Research.) 
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The Apple II computer is one of the most versatile com¬ 
puters for educational use. It may, in fact, intimidate the neo¬ 
phyte in his, or her, early contacts with the machine. Two 
forms of BASIC, as well as machine language, are immedi¬ 
ately available to the user if the APPLESOFT pc card is in¬ 
side the computer. Color graphics are provided in both high 
and low resolution modes, although there aren’t as many 
colors for high resolution. Provision is also made for optional 
peripherals, many of which are readily available. In fact, it is 
Apple’s many capabilities that sometimes frighten a begin¬ 
ner. And that doesn’t mean the kids. They’re totally unafraid 
and jump right in where a teacher fears to tread. 

It is the teacher, however, who must be won over if we are 
to have universal instruction and universal use of computers 
in our schools. This is no easy task. After years of experience 
in education, I know that changes in this field come slowly 
and with much effort on the part of a few enterprising indivi¬ 
duals. However, these exceptions (the enterprising ones) do 
exist, and they need all the encouragement that they can get. 

Bobby Goodson, Computer Project Director in the Cuper¬ 
tino Union School District, is one of these exceptions. She 
recently conducted a 5-day workshop for teachers in Cuper¬ 
tino, California, through De Anza College. Fifteen teachers 
took part in the 3-hour per day workshop which was held in 
the Computer Center at Collins Junior High School. The 
workshop made use of five Apple II computers, three of 
which were obtained from funds supplied by a Title IVB 
federal grant. One of the Apples was purchased from MGM 
(Mentally Gifted Minors) funds, and the other was Good- 
son’s own computer. 

The project, funded under the ESEA Title IVC program, 
originated with the concern expressed by local industry, 
noting the lack of computer awareness and understanding in 
our schools. One of the sub-goals was to give interested staff 
members an opportunity to find out what a computer would 
do for them. 

The Apple computer was chosen for the project because 
of a variety of reasons. Manufacturers were invited to 
demonstrate their products at the school at a common 
meeting. Costs were compared on the basis of a total system, 
not just the basic unit. Consideration was given to peripherals 
which might be added at a later time. 

Recommendations favored the Apple in several respects, 
including: 

Cost (when future additions were considered) 

Color graphics 
Availability of peripherals 
Interest and support to education 



The workshop for teachers utilized strings to introduce 
BASIC statements and programming techniques. The use of 
mathematical examples was avoided wherever possible. The 
background of the participants was largely non-mathematical. 
The examples used strings similar to the following: 

100 INPUT A$ 

110 B$ = “ANIMAL CRACKERS” 

120 X$ = A$ + B$ 

130 PRINT X$ 

Instead of math examples such as: 

100 INPUT N 
110 M = 23.22 
120 X - M + N 
130 PRINT X 


Computers in the past were considered to be the tools of 
mathematicians, scientists and business persons. The video 
display, which replaces paper output, is much more useful in 
many ways. It’s a dynamic display which makes classroom 
applications lively and interesting. 

The capabilities which the teachers in the workshop seemed 
to enjoy most involved string manipulations and graphics 
displays as in the following examples. 

100 LET A$ = “STRINGS ARE MORE FUN” 

110 LET B$ = “THAN ARITHMETIC!” 

120 PRINT A$ + B$ 


When introducing new statements, the use of strings is 
much more meaningful than contrived mathematical examples. 

The program below reinforces previously discussed state¬ 
ments and concepts: 

LET, INPUT, PRINT, GOTO, string variables 
and long strings of characters. 


It also is the first use of the MID$ statement in a program. 
MID$ had been previously used in the Immediate Mode. 


MID$(variable, start, number) 


a string 
variable 
here 


starting position 
for the sub-string 
within the string 


the number of 
characters to be used 
in the string 


An important technique in teaching beginners is to introduce 
only one new statement or concept at a time. Useful, in¬ 
teresting examples should be used for demonstration. 

A PROGRAM TO PICK OUT 
HIDDEN WORDS IN A STRING 

Emphasis on creative programs that avoid mathematics 
are more interesting than those depending on mathematics 
for program development: 
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100 HOME 

110 LET A$ = “TEACHERS LOVE APPLES. ESPECIALLY 
APPLE COMPUTERS.” 

120 INPUT S,N 

130 PRINT MID$(A$,S,N) 

140 GOTO 120 


One of the first applications of the above program was to 
use it to print out as many hidden words that could be found 
in the string A$. 


Typical Resulting Word Lists 


TEA 

HERS 

EACH 

SPECIAL 

A 

ALL 

ACHE 

PUT 

HE 

COMPUTE 

HER 

COMPUTER 


Such applications usually lead to other similar uses — 
either using previously learned statements or leading to the 
introduction of new statements. A good teacher takes advan¬ 
tage of these natural situations instead of relying completely 
on a pre-planned order of course content. In our particular 
situation, some of the workshop members wanted to pick out 
various sub-strings and concatenate (join) them to form new 
strings. This led to a natural review of MID$ (which had just 
been studied), LEFTS and RIGHTS. 

Instructors first experimented in the Immediate Mode, 
“playing” with the sub-string statements and studying the 
results. Typical “play-time” examples were: 

A$ = “TEACHERS LOVE APPLES. ESPECIALLY APPLE COMPUTERS.” 


PRINT RIGHT$(A$,16) 
APPLE COMPUTERS. 

PRINT MID$(A$,10,4) 
LOVE 

PRINT LEFT$(A$,8) 
TEACHERS 


Experimental request 
Computer’s response 

Start with 10th character, print 4 


Print the 8 characters on the left 


Participants were then asked to write programs using A$ 
that would print a sentence using sub-strings of their “play¬ 
time” examples. Here are typical programs and the results 
they printed. 

100 HOME . SPEED-75 

110 A$ = “TEACHERS LOVE APPLES. ESPECIALLY APPLE 
COMPUTERS.” 

120 PRINT LEFT$(A$,13);“ “;RIGHT$(A$,16) 

TEACHERS LOVE APPLE COMPUTERS. Result 


100 HOME 

110 A$ = “TEACHERS LOVE APPLES. ESPECIALLY APPLE 
COMPUTERS.” 

120 PRINT LEFT$(A$,9); MID$(A$, 10,5); RIGHT$(A$,16) 
TEACHERS LOVE APPLE COMPUTERS. Same result 

100 HOME 

110 A$ = “TEACHERS LOVE APPLES. ESPECIALLY APPLE 
COMPUTERS.” 

120 PRINT RIGHT$(A$,16) 

130 PRINT MID$(A$,10,4) 

140 PRINT LEFT$(A$,8) 

APPLE COMPUTERS. 

LOVE 

TEACHERS 

100 HOME 

110 A$ = “TEACHERS LOVE APPLES. ESPECIALLY APPLE 
COMPUTERS.” 

120 PRINT RIGHT$(A$,16); MID$(A$,10,4); LEFT$(A$,8) 

APPLE COMPUTERS.LOVETEACHERS 

As you can see, some mistakes were made. An immediate 
opportunity is provided to discuss these mistakes and make 
corrections. Do not blindly proceed to the next subject when 
the one which was just covered is not properly understood. 

Another Apple feature with interesting possibilities (often 
ignored) is the ability to vary the speed of the displayed out¬ 
put. Slow speeds can allow the user to actually see individual 
characters placed on the screen. Speeds can be changed 
during a program, and randomly selected speeds can be used. 

Example: Alternating Lines at Different Speeds 
100 HOME ^ 

110 SPEED =150 I Prints 40 asterisks 

120 FOR X = 1 TO 40 V* in a row quickly 
130 PRINT 

140 NEXT X J 

150 SPEED =50 ^ 

160 FOR X = 1 TO 40 Prints 40 X’s 
170 PRINT “X”; V in a row slowly 

180 NEXT X 

190 GOTO 110 J Then repeats 

The Output: 

**************************************** 


xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

**************************************** 


xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

etc. 

Thus interesting patterns can be developed at different 
speeds. Another possibility for the speed feature might be in 
a reading program. Here is a simple example used in the 
workshop to introduce the concept. 

100 PRINT 

110 INPUT “WHAT SPEED (0-255)?”; S 
120 HOME 
130 SPEED = S 

140 PRINT “YOU CAN VARY THE SPEED AT WHICH THIS” 
150 PRINT “MESSAGE IS PRINTED. TRY NEW SPEEDS” 

160 PRINT “TO INCREASE YOUR READING RATE.” 

170 GOTO 100 

The program allows the user to input the speed at which 
he wants the reading matter to be displayed. The speeds run 
from 0 (the slowest) to 255 (the fastest). 

Apple graphics, both high and low resolution, proved to 
be a popular choice for educational applications. HPLOT 
X,V (in the high resolution mode) can be used to graph a 
point, along with HPLOT TO W,Z. This draws a line from 
the point specified by HPLOT to the point specified by 
HPLOT TO. The HPLOT TO statement avoids the need to 
calculate each point that the line passes through. 
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Example: Start at a Given Point and Draw a Geometric Figure 


100 HOME: HCR 
110 HPLOT 5,5 
120 HPLOT TO 275,5 
130 HPLOT TO 200,4 
140 HPLOT TO 80,4 
150 HPLOT TO 5,5 


Clear screen and set high res. 

Start here 

Draw to here 

Continue to here 

Keep going to here 

And back to beginning 


Result: 



A series of straight lines may be plotted by the HPLOT 
statement in a much more condensed form in the following 
way. 


Example: 

100 HOME: HGR 

110 HPLOT 5,40 TO 130,5 TO 255,40 
120 HPLOT TO 130,75 TO 5,40 

This produces a similar result: 


(130,5) 
2nd point 



3rd point 
(255,40) 


Wouldn’t it be nice to be able to vary the speed of the 
displayed points when drawing a design or picture? Unfor¬ 
tunately, the speed function only works with the printing of 
text material. So don’t try it when using the graphics mode. 
In the latter case, it will only have an affect on the text 
displayed in the text window. 

Of course, everyone likes to experiment with Apple color. 
Suggested is a simple program that can readily be modified 
by the user. The example that follows draws a simple design 
in various colors. It uses a DATA list that can be modified at 
will and a READ statement to get new data. 

COLORED SPOKES IN A WHEEL 

100 HOME: HGR High resolution 

110 FOR X = 1 TO 8 
120 READ A,B,C 

130 HCOLOR = C Color range, 0-7 (0 & 4 are black) 

140 HPLOT 140,80 TO A,B Gives time delay plus 

150 FOR Y = 1 TO 21: P uts cursor at text window 

160 NEXTY 
170 NEXT X 

200 DATA 200,8,1,182,38,2,140,20,3 In order; A,B,C 

210 DATA 98,38,5,80,80,6,98,122,7 
220 DATA 140,140,7,182,122,1 


The colored spokes look something like this: 

(149,20) 



Another Apple feature that teachers enjoyed and spent 
much time working with was the vertical and horizontal line 
drawing capability. 

The statement: 

^ — ■ start with this column 

HLIN 0,39 AT 20 *-at this row 

t-end with this column 

will draw a Horizontal LINe all the way across the screen, 
about half way down. 



The statement: 

* 

VLIN 5,42 AT 20•«-at this column 

t_ 


start at this row 
end at this row 


will draw a Vertical LINe about half-way across the screen, 
from near the top to near the bottom. 



A test of the user’s ability to use the line drawing feature 
was to have them try to draw a rectangle by connecting four 
of these lines in the Immediate Mode. 
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theirs. ours. 

So you didn’t think documentation 
made a difference. 


Sure, MicroSource is flexible, powerful, 
versatile. Sure, it’s sophisticated yet 
simple: the first user-oriented software. 
But you may not be aware of the biggest 
difference of all. Documentation. The most 
extensive in the industry. 

Support makes a difference, too. The 
support of some of the world’s leading 
microcomputer people. The support of 
stringent field testing and follow up. 
The invaluable support of business 
software experts dedicated to helping 
you manage information in real-world 
environments. Not just when you 
acquire software, but as you implement, 
as you train, as you use Microsource to 
solve your contemporary business 
problems. 

The MicroSource Difference means 
dealer support, too: we back every 
dealer with our experience, our 


knowledge, our integrity. Plus, the 
materials and resources he needs to 
provide the finest in software solutions 
and data base management. 



From AutoScribe™, the versatile word 
processing package that means 
business ... to Bookkeeper™, designed 
by a CPA to produce efficient client 
writeups. From the powerful 
LedgerPlus™ financial package to 
MoneyBelt™, the flexible accounting 
system, both for small to medium sized 
businesses ... or small to medium sized 
departments of big corporations. 
Timekeeper™ — for the professional 
practice or the corporate service 
department — bills for time, when time 
means money. All MicroSource 
is backed by exhaustive operations 
manuals, incomparable factory 
support, and system expandability. It 
runs on North Star, Vector Graphics, 
Heath Data Systems, Apple and TRS-80 
... before long, CP/M, Cromemco, Data 
General MicroNOVA. Sample the 
MicroSource difference. 


/riscrosource 


Ask your dealer about powerful, user-oriented MicroSource software. Or call the telephone number below for the nearest 
MicroSource dealer near you. circle inquiry no. us 

1425 W. 12th PI. • Tempe, AZ 85281 • 602-894-9247 












Example: Draw a rectangle starting at the point (3,5) 



VLIN 5,39 AT 20 right side 



A few of the more advanced participants had time to do 
some preliminary investigation of high resolution graphics. A 
typical application was reproducing a map of a given state 
with the location of its capitol indicated on the map. At the 
end of the course, one teacher was constructing a quiz of 
state capitols, with the state map and capitol location being 
the only clues provided. 

Many students have computers in their homes or have ac¬ 
cess to one in the home of a friend. Computers are begin¬ 
ning to appear in libraries and recreational centers. It is only 
a matter of time until they become even more common.□ 
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SOUND TO YOUR BASIC PROGRAMS! 


Complete system includes hardware with 
connectors and software that provides all 
the tools for programming you need to 
make sound. You get: 

• a variety of sample sound effects and 
musical notes 

• directions to easily create your own 
sounds and tunes 

• complete instructions, including sample 
BASIC subroutines, for adding sound to 
any program. 

CIRCLE INQUIRY NO. 12 


Also, SOUNDWARE SOFTWARE 
programs for 8K PET. 

SEE YOUR DEALER FOR A 
DEMONSTRATION. 

Suggested Retail: 

PET/TRS-80 $29.95 Compucolor $39.95 
CAP Electronics, 1884 Shulman Ave. 

San Jose, CA 95124 (408) 371-4120 
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PUZZLED ABOUT COMPUTERS? 

Data Dynamics Technology has a library of answers... 






Game Playing with BASIC 

By Donald D. Spencer. 166 pages, $7.95 

Order No. HAY5109-3, paper 

Basic BASIC: An Introduction to Computer 
Programming in BASIC Language • 2nd Edition 
By James S. Coan. 288 pages, $8.95 

Order No. HAY5106-9, paper 

Your Home Computer 

By James White. 200 pages, $9.95 

Order No. DMX05-1, paper 

Instant BASIC 

By Jerald R. Brown. 180 pages, $9.95 

Order No. DMX04-3, paper 

Computer Programming 
By Brice Ward. 309 pages, $9.95 

Order No. TB574, paper 

Build Your Own Working Robot 
By David L. Heiserman. 234 pages, $5.95 

Order No. TB841, paper 

Miniprocessors: From Calculators to 
Computers 
By David L. Heiserman. 195 pages, $5.95 

Order No. TB971, paper 

Advanced BASIC 

By James S. Coan. 192 pages, $8.95 

Order No. HAY5855-1, paper. 

Minicomputers: Structure and Programming 
By T.G. Lewis and J.W. Doerr, 282 pages, $13.95 

Order No. HAY5642-7, cloth 

Microcomputers At A Glance 
By Donald D. Spencer. 192 pages, $7.95 

Order No. CAM 1016, paper 

An Introduction to Microcomputers: 

Volume 0, The Beginner’s Book 
By Adam Osborne. 300 pages, $7.95 

Order No. OSB26-8, paper 

From the Counter to the Bottom Line 

By Carl Warren and Merl Miller. 225 pages, $12.95 

Order No. DP11-8, paper 

Introduction to TRS-80 Graphics 
By Don Inman, 175 pages, $8.95 

Order No. DP18-5, paper 

Accent on BASIC 

By Donald D. Spencer, 104 pages, $4.95 

Order No. CAM 1010, paper 

A Quick Look at BASIC 

By Donald D. Spencer, 64 pages, $3.95 

Order No. CAM 1008, paper 

Z80 Assembly Language Programming 
By Lance Leventhal, 550 pages, $15.00 

Order No. OSB21-7, paper 

An Introduction to Microcomputers: 

Basic Concepts 

By Adam Osborne, 400 pages, $9.50 

Order No. OSB02-0, paper 

Z-80 and 8080 Assembly Language Programming 
By Kathe Spracklen, 192 pages, $7.95 

Order No. HAY5167-0 

Pascal With Style: Programming Proverbs 
By Henry F. Ledgard and Paul Nagin, $6.95 

Order No. HAY5124-7 


.And More! 



Data Dynamics Technology is now offering 
deluxe binders and slip cases which will place 
each back issue of INTERFACE AGE at your 
fingertips. Each binder and slip case is con¬ 
structed of a handsome brown vinyl with INTER¬ 
FACE AGE stamped in gold foil on the front 
cover and spine. These rugged binders and slip 
cases can hold 12 issues each and will protect 
your back issues of INTERFACE AGE for years. 


Microprocessors: From Chips to Systems 
By Rodnay Zaks, 420 pages, $10.95 

Order No. C201, paper 

An Introduction to Personal and 

Business Computing 

By Rodnay Zaks, 250 pages, $6.95 

Order No. C200, paper 

Some Common BASIC Programs 

By Lon Poole & Mary Borchers, 200 pages, $9.50 

Order Bo. OSB21001, paper 

The Computer Quiz Book 

By Donald D. Spencer, 128 pages, $5.95 

Order No. CAM 1019, paper 

A Step by Step Introduction to 
8080 Microprocessor Systems 
By David C. Cohn and James L. Melsa 
169 pages, $7.95 

Order No. DP04-5 

Peanut Butter and Jelly Guide to Computers 
By Jerry Willis, 225 pages, $7.95 

Order No. DPI3-4, paper 

Home Computers: 2 10 Questions and Answers, 

Volume 2: Software 

By Rich Didday, 175 pages, $6.95 

Order No. DP01-0, paper 
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By Richard Lemon and Craig Jones 

AJA Software 

P.O. Box 2528, Orange, CA 92669 


Record keeping, whether it’s for a multi-million dollar cor¬ 
poration or for a local bridge club, can become cumbersome 
and ineffectual if handled incorrectly. This record trauma is 
particularly true in the area of education, where teachers 
have multiple duties that include the creation and mainte¬ 
nance of student records. 

There is, however, a fortunate side to the record keeping 
problem of teachers: the most important records are student 
contact information and test results, which lend themselves 
to computerization quite easily. 

The program described in this article is designed to pro¬ 
vide the classroom teacher with the ability to save important 
information regarding a student such as the address, and any 
vital notes and, of course, all important test data. The pro¬ 
gram is designed to work on a Radio Shack TRS-80 Model I 
computer system with dual disks and at least 32K of memory. 

STRUCTURE OF THE SYSTEM 

The program called TEACHER is made up of four dif¬ 
ferent programs or segments. Each segment is designed to 
perform a specific function, and each segment is dependent 
upon the other in some manner. 

The first program segment, Listing 1, is called GRADING. 
It is, as the top notes show, the control program for the entire 
system. This is the first program called and is invoked by 
entering: RUN “GRADING”. The TRS-80 will respond with 
a display similar to that shown in screen response number 1. 


GRADING - STUDENT GRADING CONTROL PROGRAM 

(P) SYSTEMS PARAMETERS MAINTENANCE 
(S) STUDENT MASTER FILE MAINTENANCE 
(#) SCORES ENTRY/MAINTENANCE 
(B) BASIC LEVEL (D) DOS LEVEL 

ENTER PROGRAM ID 


- - : 
SCREEN RESPONSE 1 

You will notice that you are given various choices for what 
you want to do. For example, entering the letter B will cause 
a BASIC NEW command to be issued — Line 202. The cur- 


r. 



(1) AREA CODE 

213 


(2) DRIVE NUMBER 

‘•v; f ' - i 'j 

:1 


CHANGE WHICH LINE: 

/<NONE/ ? 


Ik _ 


_ J 


SCREEN RESPONSE 2 


rent program will be erased and you will be in BASIC’s com¬ 
mand level. Entering D performs a similar function, except that 
it puts the system into the DOS — Disk Operating System 
level by issuing a system command ‘S’. Both these inputs are 
allowed to give the user flexibility with the TRS-80 system. 

The three other commands: P, S and # are used to call 
one of the three program segments SYSGEN, STUDENT, 
or SCORING. 

The entry of the letter P will cause BASIC to find the word 
SYSGEN in the DATA Statements in Line 300 and RUN 
that program. This program, Listing 2, will cause a display as 
shown in screen response number 2. 

The purpose of SYSGEN (system generator) is to make it 
possible to set up default values for the system to use later. 
The first is: AREA CODE. For example, 90% of your stu¬ 
dents may live in the 303 area code. By setting this default to 
303, you do not need to key it in when the area code is re¬ 
quested. The Drive number refers to which data drive you 
select to put the diskette on to hold the database. (Please 
refer to the Radio Shack operations manual regarding 
diskette initialization.) Because area codes and system setups 
do change, the ability to change these values is provided. 


STUDENT MASTER FILE MAINTENANCE 


PLEASE PLACE THE STUDENT GRADING DATA IN 
DRIVE #1 AND HIT <ENTER>. 




SCREEN RESPONSE 3 

^ The next program segment available in TEACHER is 
STUDENT. This program, Listing 3, is called by entering 


r 

COMMANDS ARE: 


1 LOOK-UP ONLY (NO ACTION) 


2 MAINTENANCE 


3 REMOVE STUDENTS 

•' - 

4 ADD STUDENTS 


5 PRINT STUDENT ROSTER 


9 END OF JOB 


ENTER COMMAND NUMBER 101: 

L 



SCREEN RESPONSE 4 

the letter S while in the system menu. When this program 
segment is first called, a display similar to that shown in 
screen response 3 results. This message is provided to en¬ 
sure that you have a data disk in the appropriate drive. On 
depressing the RETURN key the system will display another 
menu like the one shown in screen response number 4. 
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BUSINESS SECTION 


Because the maintenance part of TEACHER is so exten¬ 
sive, the menu function is used to provide maximum flexi¬ 
bility to the user. Five options exist. The fifth option call is for 
entering the number 9. This makes it possible for the user to 
end the session and return to the system menu to perform 
some other function. Entry of any other numbers offers the 
named function. LOOK-UP does what its name implies by 
providing the ability to look for a specific student by student 
number. When a correct or existing number is in the com¬ 
puter, the system responds with a display of the record. See 
screen response number 5. 


1' 



(1) STUDENT NUMBER: 

100 


(2) NAME: 

JACK LONG 


(3) ADDRESS: 

1422 ELM 


(4) CITY, STATE & (5) ZIP: 

AURORA, CO 80010 


(6) AREA CODE & (7) PHONE: 

(303) 861-9991 


(8) EMERGENCY 



INFORMATION/NOTES: 

EMR # (303) 222-2222 FATHER 

L_ 




SCREEN RESPONSE 5 


Other menu functions include MAINTENANCE, which 
makes it possible to change parts of the record except student 
number. REMOVE STUDENTS removes a student’s record 
by writing a zero into the student number. Note: when a rec¬ 
ord is removed, the record will still show up on the student 
roster until a new record is written onto the disk in its place. 

The ADD STUDENTS function does just that. The user 
can add students to the database by asking specific questions 
generated from lines 3000-3390. 

The final system function is PRINT STUDENT ROSTER. 
This function causes the system to print the entire student data¬ 
base as shown in Figure 1. Notice that all the information that 
was entered about the student is printed on this report. 


STU# NRME ADDRESS Cl TV/STATE ZIP PHONE 

106 BILL SMITH 1234 TREE ST LOMA LINDA,CA 38565 (213 ) 231-1684 

CONTACT FATHER AT (213) 652-1886 

101 IRMA BISHOP 5562 WILSON AVE TORRANCE, CA 96583 (213) 878-1483 

MOTHER WORKS (213) 686-4666 

162 HI VANDEEN 54 ACE LANE TARZANA, CA 96661 (213 ) 646—313 

DIABETIC TENDENCY TO FORGET INSULIN 

103 ZELDA MURPHY 1060 LARCH ST APT 13 INGLEWOOD, CA 90665 (213) 926-9543 

CONTACT NEIGHBOR (213) 883-9560 

104 BOBBY JONES 16784 MARQUARDT AVE CERRITOS, CA 96781 (213) 926—954 

ALLERGIC TO CRAZY EDITORS 

Figure 1. 


Once all the basic student information is entered, the 
teacher will want to attach grade information to each student. 
This is performed by entering the number symbol (#) to the 


r 


COMMANDS ARE: 


1 ENTER SCORES 


2 SCORE MAINTENANCE 


3 PRINT REPORT 


4 END OF JOB 


ENTER COMMAND NUMBER 



j 


SCREEN RESPONSE 6 


input request on the system menu. The system will display 
the response shown in screen response number 6. Notice 
that a menu is used again to offer the various options. 

The SCORING program, Listing 4, works much the same 
as the STUDENT program by referencing the student num¬ 
ber. The important thing about this program is that it allows 
the teacher to set up the scoring by unit or individual tests 
and establish individual weighting to each test — Lines 
1000-1110. The program will use this information for deter¬ 
mining curves by calculating the percentages earned and the 
standard deviation, Lines 3000-3220. The SCORING pro¬ 
gram also prints a report, Figure 2, that gives the student 
number, the unit or test numbers and the totals and score 
percentages. The total scores and weighting are printed 
along with the averages and standard deviation. The purpose 
is to provide the teacher with information on how to correctly 
establish a grading curve. 


STUDENT 


TOTAL 


NUMBER 

UNIT 1 UNIT 2 SCORE 

PERCENTAGE 

100 

45. 0 

67. 0 *1095. 0 

75. 9 

101 

95. 0 

56. 0 *1020. 0 

70. 5 

102 

100. 0 

84. 0 *1460 0 

100. 0 

103 

23. 0 

68. 0 *1066. 0 

73. 0 

104 

86. 0 

81. 0 *1387. 0 

95. 0 

TOTAL 

349. 0 

356. 0 


AVERAGE 

69. 8 

71. 2 *1207. 6 

82. 7 

STN DEV 

34. 0 

11. 4 283. 0 

19. 4 

POSSIBLE100. 0 

84. 0 *1460. 0 

Figure 2. 



FUNCTIONAL PARTS OF TEACHER 

Taking a close look at the four listings, you will find that all 
the FIELDing functions of the program are handled in the 
lines numbered 5000. These lines are used to set up the 
FIELD specifications and define the various variables used in 
the programs. 

Also of importance is the number of students that the sys¬ 
tem can accommodate. Assuming a two disk system with 
one dedicated data disk and two data files: STUDENT/DTA* 
and SCORES/DTA* which establishes one record type per 
student, approximately 502 student records can be stored on 
one diskette. 

This program, taken as a whole, is meant as a bare bones sys¬ 
tem to provide a modicum of record keeping capability to the 
classroom teacher. Notice that the program is modular in de¬ 
sign, making it flexible for upward expansion of other capabili¬ 
ties such as sorting by student number or zip code. Other func¬ 
tions can also be built in such as help messages utilizing 
HELP files to guide the novice user through the system. 

HOW THE LISTINGS WERE PREPARED 

As you have been reading this article, you have probably 
noticed that the listings were printed in an unusual manner: 
lines appear to be a predetermined length, 72 characters and 
sub lines are indented. 

This was accomplished by using a program which we call 
PRETTY. This allows us to create listings that are easy to 
read. One difference you will immediately notice is that when 
a line is truncated (shortened), a slash (\) is printed as a flag 
and is not part of the original line. 

Both TEACHER and PRETTY are programs that are not 
only functional in purpose but show the extreme flexibility of 
the Radio Shack system.D Program follows 

‘These are the data file names. See Radio Shack manual for further explanation. 
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LISTING 1 


10 GRADING - STUDENT GRftDING CONTROL PROGRAM 

20 WRITTEN BV CRRIG L. JONES, RJfi SOFTWARE 

30 MftV 19, 1979 FOR INTERFflCE AGE MAGAZINE 

40 PRINT CHRK15): 

as 

50 PRINT 064, “GRADING - STUDENT GRRDING CONTROL PROGRAM" 
70 PRINT 0256, "(P) SYSTEMS PARAMETERS MAINTENANCE" 

88 PRINT "<S> STUDENT MASTER FILE MAINTENANCE" 

98 PRINT "(#) SCORES ENTRV/ MAINTENANCE" 

108 PRINT 

PRINT "(B) BASIC LEVEL (D) DOS LEVEL": 

PRINT 

110 PRINT "ENTER PROGRAM ID: CHR$(14); 

200 N$=INKEV$: 

IF LEN(N$)=0 THEN 200 
202 IF N$=“B« r NEW. 

204 IF N$="D" CMD "S" 

210 N=INSTR("PS#", N$): 

IF N=0 THEN 40 
220 FOR 1=1 TO N: 

READ N$: 

NEXT I: 

PRINT CHRK15); N$> 

RUN Hi 

300 DATA "SVSGEN", "STUDENT","SCORING" 


LISTING 2 


18 SVSGEN - SVSTEM PARAMETERS GENERATION AND MAINTENANCE 

11 WRITTEN BY CRAIG L JONES, AJA SOFTWARE 

12 MAY 19, 1979 FOR INTERFACE AGE 

13 CLEAR 280 

CLS: 

DEFINT A-2 

15 DEF FNSP$(X>=">"+STRING$<X, " ">+"<"+STRING$(X+l,CHR$<24)) 

17 PRINT "SYSGEN - SYSTEM PARAMETERS MAINTENANCE" 

18 ON ERROR GOTO 19: 

OPEN "I", 1, "PARAM/DTA:0": 

CLOSE :\ 

ON ERROR GOTO 0 
GOTO 25 


LISTING 3 


5 MAINT - STUDENT FILE MAINTENANCE - STUDENT GRADING SYSTEM 

8 WRITTEN BY RICHARD M. LEMON & CRAIG L. JONES - A. J A SOFTWARE 

9 19 MAY 1979 
10 CLEAR 500: 

DEFINT A-Z: 

CLS 

15 DEF FNSP$(X) =•">"+STRING$(X, " ">+".<“+STRINGS(X+l, CHR$C24)) 

31 G0SU6 8500 * 

32 PRINT "STUDENT, MASTER FILE MAINTENANCE": 

PRINT 

33 PRINT "PLEASE PLACE THE STUDENT GRADING DATA DISK IN" 

34 PRINT "DRIVE #"; RIGHT*DV$, 1); " AND HIT CENTER?. m i : 

LINE INPUT X$ 

35 OPEN "R", 1, "STUDENTS/DTA"+DV$ 

4Er GOSUB 4500 k 

58 CM=8: 

INPUT "ENTER COMMAND NUMBER /8/: ";CM 
60 IF CM=9«THEN 9008 
62 IF CM=5 THEN. 2400 

65 CLS 
70 S=1: 

NW=8 

BAD=0 

88 GOSUB 3000 

90 IF NU=0 THEN 48 

95 GOSUB 6080 

96 IF BAD 

IF CM<4 PRINT "NO SUCH STUDENT !!": 

GOTO 78 

97 IF CM04 GOSUB 4808 

138 ON CM GOTO 70,2108,2280,2300 
148 PRINT "»» INVALID COMMAND ««" 

2188 MAINTENANCE 

2128 IF NOT BAD THEN 2130 
2122 X$="N": 

LINE INPUT "IS THIS A NEW STUDENT? <Y/N> /NO/: ",X$ 

2124 IF LEFT$(X$, 1)="Y" THEN 2308 
ELSE 70 
2130 S=0: 

INPUT "ENTER ITEM NUMBER TO CHANGE: /CALL CORRECT?/ ";S 
2135 IF S=8 THEN 2160 

2137 IF ABS<S^=1 PRINT "TO CHANGE THE STUDENT NUMBER YOU MUST REMOVE \ 
SAND REENTER THE": 

PRINT "ENTIRE DATA SET. ": 

GOTO 2130 
2148 GOSUB 3000 
2150 GOTO 2130 
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19 RESUME 20 

20 OPEN “R", 1» "PARRM/DTfl" 

GOSUB 5000 

L=-i: 

GOSUB 3000 
GOSUB 6000 
GOTO 50: 

25 OPEN "RMi "PARRM/DTA" 

38 GOSUB 5000 
40 GOSUB 5014 
50 GOSUB 4000 
60 L=0 : 

INPUT "CHANGE WHICH LINE: /CNONEV ";L 
70 IF L=0 THEN 100 
88 GOSUB 3000 
90 GOTO 50 
100 GOSUB 6000 
110 CLOSE 
120 RUN "GRADING" 

3000 ON ABS(L) GOTO 3100, 3200 
3010 PRINT "BAD LINE NUMBER" 

3020 RETURN 

3100 INPUT "ENTER VOUR AREA CODE: PA 
3110 IF PA>999 THEN 3100 
3120 IF L>0 RETURN 
3200 DVt=" M : 

LINE INPUT "ENTER DRIVE NUMBER /<ANY>/: ";DV$: 

IF LEN(DV$)=1 OR LEN<DV$)>2 THEN 3200 
3210 IF LEN(DV$)=0 RETURN 

3220 IF LEFT$<DV$, 1)0":" OR V(?L<RIGHT»<DV$, i)»3 AND DV$O":0" THEN \ 
\3200 
3999 RETURN 

4008 PRINT OUT PARAMETERS 

4805 as 

4010 PRINT "(l) AREA CODE: PA 

4020 PRINT "<2> DRIVE NUMBER: ";DV$ 

4130 RETURN 

5000 FIELD 'PARAM/DTA' AND FILL VARIABLES 

5010 FIELD 1,2 AS PA$,2 AS PC* 

5812 RETURN 
5014 GET 1,1 

5020 PA=CVI (PA$): 

DV$=PD$ 

5030 IF DV$=" " THEN DV*=" M 

5050 RETURN 

6000 PUT PARAMETERS BACK IN FILE 

6010 LSEJ PA$=MKI$(PA) : 

LSET PD4=DV1 
6840 PUT 1,1 
6050 RETURN 


REMOVAL 


2160 GOSUB 7000 
2170 GOTO 70 
2200 

2220 IF BAD PRINT "NO SUCH STUDENT !!": 

GOTO' 70 

2230 LINE INPUT "PLEASE VERIFV REMOVAL (V/N) /YES/ ",A$ 

2240 IF LEFT$(H$, 1)="N" THEN 70 
2250 NU=0 
2260 GOSUB 7000 
2270 GOTO 70 

2300 STUDENT ADDITION 

2301 IF NOT BHD PRINT "THIS STUDENT NUMBER ALREADY EXISTS. 

GOTO 70 

2303 NW=-1 'NEW 
2305 IF LOF(1>=0 THEN Ll=l 
GOTO 2340 

2387 IF L7>0 THEN L1=L7 
ELSE L1=LS+1 
2340 S=-2: 

GOSUB 3008 
2350 GOSUB 5000 
NW=CL7=0): 

GOSUB 7000 
2360 GOTO 70 

2400 PRINT STUDENT ROSTER 

2410 PF=-1 PRINT FLAG 

2420 LINE INPUT "SET PAPER AND TYPE CENTER/: ", XI 

2430 LPRINT "STU# NAME ADDRESS CIS 

STY/STATE ZIP PHONE" 

2440 LPRINT -S 


2450 GOSUB 6000 
2460 F‘F=0: 

GOTO 40 

2470 STUDENT DATA LINE PRINT 

2480 LPRINT USING "##### V. \ 

\ y.y. ;:##### <###> ###•####"; m& mn$, mr$, mc$, cvscs 

\MZ$), CVI (MRi)i CVI <MP$), CVKMS*) 

2490 IF ME$OSTRING$(44, 32) LPRINT STRING$<21, 32), ME* 

2500 RETURN 

3000 ROUTINE TO ENTER INFORMATION 

3010 UN ABS(S) GOTO 3030,3045, 3080, 3120,3160/ 3192,3194,3200 
3020 PRINT ">»»» BAD SELECTION CCCCOCCC": 

RETURN 
3038 NU=0 

INPUT "ENTER STUDENT NUMBER: /<NONE>/ NU 
3040 IF S>0 RETURN 
3045 NH$="" 

3050'PRINT "INPUT STUDENT'S NAME: FNSP$<25); . 

3055 LINE INPUT NA* 

3060 IF LEN(NA$)>25 THEN 2045 


Program continued on Page 80 
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DIGITAL RESEARCH Manual/ Mun« 

C CP/M* Floppy Diskette Operating System 

Packages supplied on diskette complete with 0080 as¬ 
sembler, text editor. 8000 debugger and various utilities 
plus full documentation. CP/M available configured for 
most popular computer/disk systems including: North 
Star Single, Double or Quad density. Altar 8” disks, 
Helios II, Exidy Sorcerer, Vector MZ, PolyMorphic 
8813|t Heath H17t or H89f, TRS-80f, iCOM 3712 and 
iCOM Micro Disk plus many other configurations avail¬ 
able off the shell . $145/$25 

□ MAC — 8080 Macro Assembler Full Intel macro defini¬ 

tions. Pseudo Ops include RPC. IRP, REPT. TITLE, 
PAGE, and MACLIB. Z-80 library included. Produces 
Intel absolute hex output plus symbols file for use by SID 
(see below). $100315 

□ SID — 8080 symbolic debugger. Full trace, pass count 

and break point program testing system with back-trace 
and histogram utilities. When used with MAC. provides 
full symbolic display of memory labels and equated 
values . $85'$ 15 

□ TEX — Text formatter to create paginated, page- 

numbered and justified copy from source text tiles, di- 
rectable to disk or printer. $85 SI 5 

□ DESPOOL - Program to permit simultaneous printing 

of data from disk while user executes another program 
from the console . $50310 


U Manual / Al< 



MICROSOFT/ 

□ Disk Extended BASIC — Version 5, ANSI compati¬ 

ble with long variable names, WHILE/WEND, chaining, 
variable length file records . $300 $25 

□ BASIC Compiler — Language compatible with Ver¬ 

sion 5 Microsoft interpreter and 3-10 times faster execu¬ 
tion. Produces standard Microsoft relocatable binary out¬ 
put. Includes Macro-80. Also linkable to FORTRAN-80 or 
COBOL-80 code modules . $350/$25 

□ FORTRAN-80 - ANSI ’66 (except for COMPLEX) 

plus many extensions. Includes relocatable object com- 
plier, linking loader, library with manager. Also includes 
MACRO-80 (see below) $400/$25 

D COBOL-80 — ANSI 74 Relocatable object output. 
Format same as FORTRAN-80 and MACRO-80 
modules. Complete ISAM, interactive ACCEPT/DIS¬ 
PLAY. COPY, EXTEND $625/$25 

□ MACRO-80 — 8080/Z80 Macro Assembler Intel and 

Zilog mnemonics supported. Relocatable linkable output. 
Loader, Library Manager and Cross Reference List 
utilities included . $149/$15 

D EDIT-80 — Very fast random access text editor for text 
with or without line numbers. Global and intra-line com¬ 
mands supported. File compare utility included $89/$15 

XITAN (software requires Z80** CPU) 

□ Z-TEL — Text editing language. Expression evaluation 

iteration and conditional branching ability. Registers 
available for text and commands. Macro command 
strings can be saved on disk for re-use . $69/$20 

C ASM Macro Assembler — Mnemonics per Intel with 
Z-80 extensions. Macro capabilities with absolute Intel 
hex or relocatable linkable output modules New version 
3 with added features . $69 $20 

□ LINKER — Link-edits and loads ASM modules 

.S69 $20 

D Z-BUG debugger — Trace, break-point tester. Supports 
decimal, octal and hex modes. Disassembler to ASM 
mnemonic set. Emulation technique permits full tracing 
and break-point support through ROM $89 $20 

D TOP Text Output Processor — Creates page-numbered, 
justified documents from source text files 369320 

□ A4 package includes Z-TEL, ASM. LINKER, Z-BUG, 

TOP. $299 $40 

EIDOS SYSTEMS 

G KISS — Keyed Index Sequential Search. Offers com¬ 
plete Multi-Keyed Index Sequential and Direct Access file 
management. Includes built-in utility functions for 16 or 
32 bit arithmetic, string/integer conversion and string 
compare. Delivered as a relocatable linkable module in 
Microsoft format for use with FORTRAN-80 or COBOL- 
80, etc. $535/323 

□ KBASIC — Microsoft Disk Extended BASIC with all 

KISS facilities, integrated by implementation of nine 
additional commands in language. Package indudes 
KISS.REL as described above, and a sample mail list 
program .$995 $45 


MICROPRO^ 

Super-Sort I Sort, merge, extract utility as absolute 
executable program or linkable module in Microsoft for¬ 
mat. Sorts fixed or variable records with data in binary. 
BCD, Packed Decimal, EBCDIC. ASCII, floating, fixed 
point, exponential, field justified, etc. etc Even variable 
number of fields per record! $225/$25 

Super-Sort II Above available as absolute Droaram 
only. $175325 

Super-Sort III — As II without SELECT/EXCLUDE 

. 5125 $25 

Word-Star — Menu driven visual word processing sys¬ 
tem for use with standard terminals. Text formatting per¬ 
formed on screen. Fadlities for text paginate, page 
number, justify, center, underscore and PRINT. Edit 
facilities include global search and replace, read/write to 
other text files, block move, etc. Requires CRT terminal 
with addressable cursor positioning $445/525 

Word-Master Text Editor — In one mode has super¬ 
set of CP/M's ED commands including global searching 
and replacing, forward and backwards in file. In video 
mode, provides full screen editor for users with serial 
addressable-cursor terminal $1 25325 

SOFTWARE SYSTEMS 
CBASIC-2 Disk Extended BASIC — Non-interactive 
BASIC with pseudo-code compiler and runtime interpre¬ 
ter. Supports full file control, chaining, integer and ex¬ 
tended precision variables, etc. $90/$15 



STRUCTURED SYSTEMS GROUP 


General Ledger — Interactive and flexible system 
providing proof and report outputs. Customization of COA 
created interactively. Multiple branch accounting centers. 
Extensive checking performed at data entry for proof. 
COA correctness, etc. Journal entries may be batched 
prior to posting. Closing procedure automatically backs 
up input files. All reports can be tailored as necessary. 

Requires CBASIC . $899325 

Accounts Receivable — Open item system with 
output for internal aged reports and customer-oriented 
statement and billing purposes. On-Line Enquiry permits 
information for Customer Service and Credit depart¬ 
ments. Interface to General Ledger provided if both sys¬ 
tems used. Requires CBASIC . $699/325 

Accounts Payable — . Provides aged statements of 
accounts by vendor with check writing for selected in¬ 
voices. Can be used alone or with Generai Ledger and/or 
with NAD. Requires CBASIC $699/325 

NAD Name and Address selection system — interactive 
mail list creation and maintenance program with output 
as full reports with reference data or restricted informa¬ 
tion for mail labels. Transfer system for extraction and 
transfer of selected records to create new files. Requires 
CBASIC . $79320 

QSORT — Fast sort/merge program for files with fixed 
record length, variable field length information. Up tc five 
ascending or descending keys. Full back-up of input files 
created. $95320 


Systems 


DORIAN SOFTWARE 


employer 

file. Computes payroll withholding for FICA, Federal and 
State taxes. Prints payroll register, checks, quarterly re¬ 
ports and W-2 forms. Can generate ad hoc reports and 
employee form letters with mail labels. Requires 

CBASIC. Supplied in source code. $590335 

APARTMENT MANAGEMENT SYSTEM - Fi¬ 
nancial management system for receipts and security 
deposits of apartment projects. Captures data on vacan¬ 
cies, revenues, etc. for annual trend analysis. Daily report 
shows late rents, vacancy notices, vacancies, income 
lost through vacancies, etc. Requires CBASIC. Supplied 
in source code . 3590.335 

INVENTORY SYSTEM - Captures stock levels, 
costs, sources, sales, ages, turnover, markup, etc. 
Transaction information may be entered for reporting by 
salesman, type of sale, date of sale, etc. Reports avail¬ 
able both for accounting and decision making. Requires 
CBASIC. Supplied in source code $590335. 

CASH REGISTER — Maintains files on daily sales. 
Files data by sales person and item. Tracks sales, over- 
rings, refunds, payouts and total net deposits. Requires 
CBASIC. Supplied in source code $590335 


‘CP/M is a trade name of Digital Research 
**Z80 is a trademark of Zilog, Inc. 
•"WHATSIT? is a trademark of Computer 
Headware 


tCP/M for Heath, TRS-80 Model I and PolyMorphic 8813 are 
modified and must use especially compiled versions of system 
and applications software 

ffPolyMorphic 8813 CP/M scheduled for September 15 release. 


MICRO FOCUS M.mW Alon. 

CIS COBOL — Version 3 is ANSI 74 subset with ex¬ 
tensions which offer powerful interactive screen format¬ 
ting and built in cursor control. Version 4 additionally of¬ 
fers full level 1 ANSI for Nucleus, Table Handling, Se¬ 
quential Relative and Indexed I/O, Inter-Program Com¬ 
munication and Library 

. .Version 3, $650350 

.Version 4, $850350 

FORMS — Interactive utility to create CIS COBOL 
source code to perform CRT screen handling in applica¬ 
tion programs Supports full prompt text, protected fields 
and input validation against data type and range 

expected .$ 150,315 

When purchased with CIS COBOL. $125315 

OTHER 

tiny C — Interactive interpretive system for teachihg 
structured programming techniques. Manual includes full 

source listings .$ 75,340 

C Compiler — Supports most major features of lan¬ 
guage. including Structures, Arrays, Pointers, recursive 
function evaluation, linkable with library to 8080 binary 
output Lacks data initialization, long & float type and sta¬ 
tic & register class specifiers. Documentation includes 
“C" Programming Language book by Kernighan & 
Ritchie . $ 110,315 


ALGOL 60 Compiler — Po\ 

language featuring 
tion of memoiv 





TEXTWRH 

eration of tablet 
footnotes. TW a 


Software for most popular 8080IZ80 computer disk systems 
including NORTH STAR, MICROPOLIS, iCOM, DYNABYTE DB8I2, 
SD SYSTEMS, ALT AIR, EXIDY SORCERER, VECTOR MZ, 

8"IBM, HEATH HIT & H89, HELIOS , IMSAI VDP42 & 44, REX, 
POLYMORPHIC 8813' and OHIO SCIENTIFIC formats. 

Shopping 

List No.5 


Igrful block-structured 
lime dynamic alloca- 
| (§4| total RAM) system 
_ f 00 report features plus 
fPfe including string handling direct 
3 etc. Requires Z80 CPU .. $199320 

Z80 Development Package Consists of: (1) disk 
file line editor, with global inter and intra-line facilities: (2) 
Z80 relocating assembler, Zilog/Mostek mnemonics, 
conditional assembly and cross reference table 
capabilities; (3) linking loader producing absolute Intel 

hex disk file. $95/320 

Z80 Debugger —-Ij ace. break aqd examine registers 
with standard ^lqg/lMg§t%|Mer^onic disassembly dis- 
. Facilitielrteitirr tp DDT. $35 when ordered with 

0 DeveiopmeptroBkage .$50 $10 

DISTEL — Disk based disassembler to Intel 8080 or 
TDLyXitan Z80 source code, listing and cross reference 
files. Intel or TDL/Xitan pseudo ops optional. Runs on 
8080 $65310 

DISILOG — As DISINTEL to Zilog/Mostek mnemonic 

files. Runs on Z80 only.$65310 

TEXTWRITER II — Text formatter to justify and pagi¬ 
nate letters and other documents. Special features in¬ 
clude insertion of text during execution from other disk 
files or console, permitting recipe documents to be 
created from linked fragments on other files. Ideal for 
contracts, manuals, etc. Also creates form letters in con¬ 
junction with a mail list file.-. $75310 

_.%s of TW II plus gen¬ 
ii irlbex and handling of 
fey upgrade for $60 $125/310 

WHATSIT?*** — Interactive data-base system using 
associative tags to retrieve information by subject. Hash¬ 
ing and random access used for fast response. Requires 

CBASIC . $125325 

XYBASIC Interactive Process Control BASIC — Full 
disk BASIC features plus unique commands to handle 
bytes, rotate and shift, and to test and set bits. Available 
in Integer, Extended and ROMable versions. 

integer Disk or Integer ROMable . $295/325 

Extended Disk or Extended ROMable . $395/325 

SMAL/80 Structured Macro Assembled Language — 
Package of powerful general purpose text macro proc¬ 
essor and SMAL structured language compiler SMAL is 
an assembler language with IF-THEN-ELSE, LOOP- 
REPEAT-WHILE. DO END, BEGIN-END constructs 
$75315 

Selector II Data Base Processor to create and main¬ 
tain single Key data bases. Prints formatted, sorted re¬ 
ports with numerical summaries. Available for Microsoft 
and CBASIC (state which). Supplied in source code 

$195320 

Selector III — Multi (i.e., up to 24) Key version of Selec¬ 
tor II. Comes with applications programs including Sales 
Activity, Inventory, Payables, Receivables. Check Regis¬ 
ter, Expenses. Appointments, and Client/Patient. Re¬ 
quires CBASIC. Supplied in source code $295/320 
Enhanced version for CBASIC-2 $345/320 

CPM/374X Utility Package — Has full range of 
functions to create or re-name an IBM 3741 volume, dis¬ 
play directory information and edit the data set contents. 
Provides full file transfer facilities between 3741 volume 
data sets and CP/M files.$195310 

Flippy Disk Kit — Template and instructions to modify 
single sided 5Vi" diskettes for use of second side in sin¬ 
gled sided drives . $12.50 

BASIC Comparison — A comprehensive features 

and performance analysis of five 8080 disk BASIC lan¬ 
guages — CBASIC, BASIC-E, XYBASIC. Microsoft Disk 
Extended BASIC, and Xitan's Disk BASIC. Itemizes re¬ 
sults of 21 different benchmark tests for speed and accu¬ 
racy and lists instructions and features of each BASIC 
(send 20 <t S.A.S.E.) FREE 



V 

V 


Orders must specify 
disk systems and / 
formats e g. North 
Star single or double 
density, IBM single or 
2D/256. Altair, Helios 
II, Micropolis Mod I or 
11 .5V4»" soft sector 
(Micro iCOM/SD 
Systems Dynabyte), etc. 

Add $l/item shipping 
($2 min.). Add $1 
additional for UPS 
COD. 

Manual cost 
applicable against 
price of subsequent 
software purchase. 

The sale of each 
propriety software 
package conveys a 
license for use on one 
system only. 


IM Trte Software Supermarket is a trademark of Lifeboat Associates 
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Lifeboat Associates, 2248 Broadway, n.y„ n.y. 10024 
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5-STAR EDITION 
for users of 
Radio Shack's TRS-80* 


★ ★ ★ ★ ★ 


5-STAR EDITION 
for users of 
Radio Shack's TRS-80* 


TRS-80 TRANSFORMED WITH 
PROFESSIONAL SOFTWARE PACKAGES 


AND MUCH MORE ’S/sr 

CP/M-operating system modified for use with TRS-80 
computer and disks. In addition to the standard CP/M utilities of 
Editor, Assembler, Debugger etc., we have added: DCV2 (Util¬ 
ity to convert system tapes to CP/M files.) DISKAS & CASDISK 
(Utilities to back up files to tape and recover to disk.) MOVER 
(Program to transfer files with single drive systems) $145 $25 

All items listed below operate in 
conjunction with the CPM operating system. 

MAC — 8080 Macro Assembler. Full Intel macro definitions. 
Pseudo Ops include RPC, IRP, REPT, TITLE, PAGE, and 
MACLIB. Z-80 library included. Produces Intel absolute hex 
output plus symbols file for use by SID (see below) $100/$15 
SID — 8080 symbolic debugger. Full trace, pass count and 
break-point program testing system with back-trace and histo¬ 
gram utilities. When used with MAC, provides full symbolic 

display of memory labels and equated values .$85 Si 5 

TEX — Text formatter to create paginated, page-numbered 
and justified copy from source text files, directable to disk or 

printer •.$85 $15 

DESPOOL — Program to permit simultaneous printing of 
data from disk while user executes another program from the 

console.$50 $1 

Disk Extended BASIC — Version 5, ANSI compatible with 
long variable names, WHILE/WEND, chaining, variable length 

file records .$300 $25 

BASIC Compiler — Language compatible with Version 5 
Microsoft interpreter and 3-10 times faster execution. Pro¬ 
duces standard Microsoft relocatable binary output. Includes 
Macro-80. Also linkable to FORTRAN-80 or COBOL-80 code 

modules $350 $25 

FORTRAN-80 — ANSI 66 (except for COMPLEX) plus 
many extensions. Includes relocatable object complier, linking 
loader, library with manager. Also includes KMCRO-80 (see 

below)- .$400 $25 

COBOL-80 — ANSI 74 Relocatable object output. Format 
same as FORTRAN-80 and MACRO-80 modules. Complete 
ISAM, interactive ACCEPT/DISPLAY, COPY, EXTEND 

$625 $25 

MACRO-80 — 8080/Z80 Macro Assembler. Intel and Zilog 
mnemonics supported. Relocatable linkable output. Loader, 
Library Manager and Cross Reference List utilities included 

.$149$ 15 

EDIT-80 — Very fast random access text editor for text with or 
without line numbers. Global and intra-line commands sup¬ 
ported. File compare utility included . $89/$ 15 

PAYROLL SYSTEM — Maintains employee master file. 
Computes payroll withholding for FICA, Federal and State 
taxes. Prints payroll register, checks, quarterly reports and W-2 
forms. Can generate ad hoc reports and employee form letters 
with mail labels. Requires CBASIC. Supplied in source code. 

.S605 S35 

APARTMENT MANAGEMENT SYSTEM - Financial 
management system for receipts and security deposits of 
apartment projects. Captures data on vacancies, revenues, 
etc. for annual trend analysis. Daily report shows late rents, 
vacancy notices, vacancies, income lost through vacancies, 
etc. Requires CBASIC. Supplied in source code. $605 $35 
INVENTORY SYSTEM — Captures stock levels, costs, 
sources, sales, ages, turnover, markup, etc. Transaction in¬ 
formation may be entered for reporting by salesman, type of 
sale, date of sale, etc. Reports available both for accounting 
and decision making. Requires CBASIC. Supplied in source 

code.$605 $35 

CASH REGISTER — Maintains files on daily sales. Files 
data by-sales person and item. Tracks sales, overrings, re¬ 
funds, payouts and total net deposits. Requires CBASIC. 
Supplied in source code .$605 $35 

CBASIC-2 Disk Extended BASIC — Non-interactive BASIC 
with pseudo-code compiler and runtime interpreter. Supports 
full file control, chaining, integer and extended precision var¬ 
iables etc.$90/$15 

Flippy Disk Kit — Template and instructions to modify sin¬ 
gle sided 5V5»" diskettes for use of second side in singled sided 

drives .$9i75 

Selector III — Multi (i.e. up to 24) Key Data Base Processor. 
Comes with applications programs including Sales Activity, In¬ 
ventory, Payables, Receivables, Check Register Expenses. 
Appointments, and Client/Patient. Requires CBASIC Supplied 
in source code. Enhanced version for CBASIC-2 $345 $20 


G2 Level III BASIC by Microsoft 

Powerful extensions to Level II BASIC including 10 machine 
language user calls, long error messages, keyboard de¬ 
bounce, graphics commands and much more. Price includes 
User Manual, a Quick-Reference Card and a pre programmed 
cassette tape. $45 


Lifeboat Associates, specialists in microcomputer disk software, 
is proud to offer the first professional disk-based language and 
utility package for the Radio Shack TRS-80 computer. Written 
by Microsoft, creators of Level II BASIC, the package runs on 
a TRS-80 system with 32K RAM, one or more drives and 
TRSDOS. The software is supplied on diskettes and consists of: 


FORTRAN a true relocatable machine 

code compiler for ANSI FORTRAN X3.9 
(except COMPLEX variables). 

MACRO ASSEMBLER a disk-based 

macro assembler utilizing Zilog mnemonics 
and producing relocatable code. 

LINKING LOADER to link-edit and 

load FORTRAN and assembler modules 
for execution. 


SUBROUTINE LIBRARY, 

library of subroutines existing as relocatable 
linkable modules for FORTRAN or assembler 
programs—e.g., double precision square 
root, natural log, transcendentals, etc. 

DISK TEXT EDITOR to create and 

modify FORTRAN and assembler programs 
as disk files: also can be used as a general 
purpose text editor for correspondence 
and other documents. 


This high-powered professional software pack¬ 
age with full documentation is available at the 
DISCOUNT PRICE OF $-|gQ PER C0MPUTER SYSTEM 


The Macro Assembler, 
Loader, Editor, and Cross 
Reference Utilitiesalone 



The Fortran Compiler, Loader, 

Editor, and extensive library of 
scientific functions alone . . $ 80 



Lifeboat Associates 
2248 Broadway 

New York, N.Y. 10024 Telex: 668-585 


Please send the following: 


Software 

Price 

n manual 
u alone 


n manual 
u alone 


□ Check □ UPS C.O.D. 

shipping 


□ Visa □ MasterCharge 

$1. forC.O.D. 



Total 


Account # 

Exp. Date 


Signature _ 

My computer 
configuration 
(specify disk system) 


Name 
Address 
(No P.O. Box) 


2248 Broadway, New York, N.Y 10024 
Telex: 668-585 


City 


State_Zip 


(212) 580-0082 


* Radio Shack and TRS-80 are trademarks of Tandy Corporation. 
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2070 IF S>0 RETURN 
3080 FD$= U " 

3085 PRINT "STUDENT'S ADDRESS: FNSP$<25); 

3090 LINE INPUT ADi 

3100 IF LEN(AD$)>25 THEN 3080 

3110 IF S>0 RETURN 

3120 CS$="“ 

3125 PRINT "STUDENT'S CITY, STRTE: • ■; FNSP$<20>; 

3130 LINE INPUT CSi 

3140 IF LEN(CS$»20 THEN 3120 

3150 IF S>0 RETURN 

3160 ZP‘=0 

3170 INPUT "ENTER STUDENT'S ZIP CODE: ";ZP‘ 

3180 IF ZP!>99999 THEN 3160 
3190 IF S>0 RETURN 

3192 FR=DR: 

PRINT "RRER CODE /";PA; V: : 

INPUT F*R 

3193 IF PR>999 THEN 3192 
ELSE 

IF S>0 RETURN 

3194 Ff=0 

PS=0 

INPUT "ENTER TELEPHONE NUMBER '.NO HYPHEN)"; Ai 
3196 PP=VAL(MIDi(AI, 1,3)): 

PS=VAL(MID$(A$,4,4)> 

3198 IF S>0 RETURN 
3200 EIi="" 


PRINT "ENTER EMERGENCY INFORMATION UR OTHER NOTES" 
PRINT FNSP$(44); : . 

LINE INPUT Eli 
EI$=LEFT$(EI$,44) 

2390 RETURN 


40O0 REM ROUTINE TO PRINT OUT CURRENT STUDENT STRTUS 
4010 CLS 

4020 PRINT "(1) STUDENT NUMBER #";NU 

4030 PRINT "(2) NRME "; NHi 

4040 PRINT H <3) ADDRESS ";RD$ 

4050 FRINT "<4) CITY, STRTE & (5) ZIP ";CS$;ZP‘ 

4060 PRINT "(6) RRER CODE & <7) PHONE 

4070 PRINT USING "<###) ### 1 ####"; PA, PP,PS 
4080 PRINT "(8) EMERGENCY INFORMATION/ NOTES: ";EIi 
4110 FRINT: 

RETURN 
4500 CLS: 


PRINT 
PRINT 
4510 FRINT 
4528 FRINT 
4520 FRINT 
4540 FRINT 


“COMMANDS ARE": 

"1. LOOK-UP ONLY (NO ACTION)" 
"2. MAINTENANCE" 

"3. REMOVE STUDENTS" 

"4. ADD STUDENTS" 


4545 FRINT 


"5 PRINT STUDENT ROSTER" 


ZP!=CVS(MZ$) 

6140 PR=CVI(MR$): 

PP=CVI(MPi): 

PS=CVI(MSi): 

EIi=ME$ 

6150 RETURN 

6500 STORE DATA INTO FILE 

6510 GOSUB 5000 
6520 IF P0OP1 GET 1, PI 
P0=P1 

7000 LSET M0$=MKI$(NU): 

LSET MNi=NAi 
LSET MA$=ADi 
7010 LSET MCi=CS$: 

LSET MZ$=MKSi(ZP!): 

LSET ME$=EI$ 

7040 LSET MR$=MKI$(PA): 

LSET MP$=MKI$(PP): 

LSET MS$=MKI$(PS) 

7050 PUT 1, PI 

7060 IF NOT NW RETURN 'NW= NEW 
7070 FIELD 1, 2 AS Cl 
7080 GET 1,1 

7090 LSET C$=MKI$(L1) 

7100 FUT 1,1 

7110 RETURN 

8500 LOAD PARAMETERS FROM 'PARAM/DTA' FILE 

8510 OPEN "R", 1, "PARAM/DTA" 

8520 FIELD 1,2 AS PAi, 2 AS DVi 
8530 GET 1, AS DVi 
8530 GET 1,1 

8540 DACVHPAi) 'DEFAULT AREA CODE 

8550 DV$=DVi 'DRIVE NUMBER APPENDAGE (THIS STATEMENT SEEMS TO BE’. 

S REDUNDANT BUT IT REDEFINES DVi TO BE A REGULAR STRING VARIABLE \ 
S (NON-FIELDED)) 

8560 CLOSE 1 
8570 RETURN 
9000 CLOSE 
9010 RUN "GRADING" 


LISTING 4 

10 SCORING - SCORES MAINTENANCE - STUDENT GRADING SYSTEM 

20 WRITTEN BY CRAIG L. JONES, A. J. A. SOFTWARE 

-<A MAY 19, 1979 FOR INTERFACE AGE MAGAZINE 

?5 INITIALIZATION 

40 CLEAR 500 
DEFINT A-Z: 

CLS 

42 DIM SN(669) 'VALID STUDENT NUMBERS 
44 GOSUB 8500 
GOSUB 8700 
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4550 PRINT "9 END OF JOB" 

4560 PRINT 
RETURN 

5000 ROUTINE TO SET FIELD SPECS FOR "STUDENTS/DTA" 

5010 Pl=INT((Ll+l)/2) 'COMPUTE PHYSICAL RECORD NUMBER 

5020 S1=L1-2*P1+1 'COMPUTE POSITIONING WITHIN PHYSICAL RECORD 

5020 FIELD 1, (2+126*Sl) AS DUMMY!,‘2 AS MOI, 25 AS MNI, 25 AS MAI, 20 AN 
NS MCI, 4 AS MZI, 2 AS MR*, 2 AS MPI, 2 AS MSI, 44 AS ME! 

5040 RETURN 

5100 REM THE VARIABLES CHOSEN FOR USE IN THE FIELD STATEMENT ALL BEGINN 

5110 REM 
N 

5120 REM 
5120 REM 
5140 REM M0 - 
5150 REM MN - 
5160 REM MH - 
5170 REM MC - 
5180 REM MZ - 
5190 REM MR - 
5200 REM MP - 
v 5210 REM MS - 
5220 REM ME - 
5990 REM 
6000 

60O2 &HD=-1: 

L?=0 BAD= STUDENT DOES NOT EXIST, L?= FIRST AVAILABLE SUB RECORDN 

6005 IF LOF , 1>=0 THEN LS=0 
GOTO 6050 

6010 FIELD 1,2 AS Cl 
602O GET 1,1 

L5=CVI( Cl ) LS= LOGICAL RECORD NUMBER OF LAST USED SUB RECORD 

6050 FOR Ll=l TO LS 
6060 GOSUB 5000 
6065 IF LS=0 RETURN 

6070 IF P0OP1 GET 1,P1 

P0=P1 'PO= CURRENT RECORD, Pl= DESIRED RECORD 
6075 M0=CVI(M0!> 

6077 IF PF GOSUB 2480 

GOTO 6090 PF=PRINT FLAG 
6080 IF NU=M0 THEN 6110 FOUND STUDENT ENTRY 

6085 IF M0=0 

IF L7=0 THEN L7=Li 
6090 NEXT LI 
6100 RETURN 
6110 EfiO=0 
6120 NA*=MNI 
AD$=MAI 
CSI=MCI: 


WITH M (MASTER) SO THAT THEY WOULDN’T BE CONFUSED WITHN 

THE ACTUAL VARIABLES WITHIN THE BODY OF THE PROGRAM. 

STUDENT NUMBER 
STUDENT NAME 
ADDRESS 
CITY * STATE 
ZIP CODE 
AREA CODE 

PHONE NUMBER PREFIX 
PHONE NUMBER SUFFIX 
EMERGENCY INFORMATION AND NOTES 

RETREIVE RECORD FROM FILE AND FILL VARIABLES 


45 NFI="###. # " 

50 PRINT 064, "SCORES - SCORES MAINTENANCE" 

PRINT 

60 ON ERROR GOTO 100: 

OPEN "I",1, "SCORES/DTA"+DV!: 

ON ERROR GOTO 0: 

CLOSE: 

OPEN "R", 1, "SCORES/DTA"+DVI: 

GOSUB 8100: 

GOTO 200 
100 RESLIME 105 
105 ON ERROR GOTO 0 

OPEN "R",l, "SCORES/DTA"+DVI: 

GOSUB 8000 

190 COMMAND ENTRY 

200 PRINT "COMMANDS ARE" 

210 PRINT "1. ENTER SCORES" 

220 PRINT "2. SCORE MAINTENANCE" 

220 PRINT "2. PRINT REPORT" 

240 PRINT "9. END OF JOB" 

250 INPUT "ENTER COMMAND NUMBER ";CM 
260 IF CM=9 THEN 9000 
280 ON CM GOSUB 1000, 2000, 2000 
290 GOTO 200 

1000 SCORE COLUMN ENTRY 

1010 LINE INPUT "ENTER COLUMN NAME /<NONE>/: "; CNI 
1020 IF LEN(CNI)=0 THEN 200 
1020 FOR CLMN=0 TO CU: 

IF CNKNKCLMN) THEN 1070 
1040 NEXT CLMN 

1050 LINE INPUT "IS THIS A NEW COLUMN <Y/N) AV: ",XI: 

IF LEFTKXI, 1)<>"Y" THEN 1010 
I860 CU=CU+1: 

CLMN=CU: 

CNI<CLMN)=CNI: 

REP=-1: 

GOTO 1080 

1070 LINE INPUT "ADD TO PREVIOUS SCORES, OR REPLACE PREVIOUS SCORES <AA 

\R>: XI: 

REP=(LEFTKXI, 1)="R"): 

IF NOT REP 

IF LEFTKXI, 1>0"A" THEN 1070 
1080 PRINT "ENTER SCORE POSSIBLE /";MX'(CLMN); : 

INPUT V: ", MX! (CLMN) 

1090 PRINT "ENTER WEIGHT /", WT'(CLMN);: 

INPUT V: ", WT! (CLMN) 

1100 REM ENTER EACH SCORE 
1110 NW=0: 

NU=0: 

INPUT "ENTER STUDENT NUMBER: ",NU 
1115 IF NU=0 THEN 200 

1120 GOSUB 6000 

IF NOT BAD THEN 1120 

1121 FOR 1=0 TO 669 
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IF SNU)=NU THEN 1130 
1122 NEXT I 

PRINT "NO SUCH STUDENT. 

GOTO 1110 

1130 IF NOT REP THEN 1200 

1140 PRINT "ENTER SCORE SR'(CLMN);: 

INPUT V: SR'(CLMN) 

1150 GOSUB 6500 
GOTO 1110 

1200 PRINT "CURRENT SCORE =",SA!<CLMN> 

1210 INPUT "ENTER ADDITIONAL SCORE. H ;X! 

1220 SA'(CLMN)=SA'<CLMN>+X» 

1230 GOSUB 6500 
GOTO 1110 

2000 MAINTENANCE OF INDIVIDUAL STUDENT'S SCORES 

2010 C9=0 
NU=0; 

INPUT "ENTER STUDENT NUMBER: ";NU: 

IF NU=0 THEN 200 
2020 GOSUB 6000 

2025 IF BAD PRINT "NO SUCH STUDENT": 

GOTO 2010 
2030 CL5: 

PRINT "STUDENT NUMBER: ";NU 
2032 FOR 1=0 TO 9. 

PRINT USING "<##) X X = ###. #M+1, CNKI), Sft!(I): 

NEXT I: 

PRINT 
2040 S=0: 

INPUT "CHANGE WHICH ITEM /<NONE>/: S 
2050 IF S=0 

IF C9 THEN 2080 
ELSE 2010 

2060 INPUT "ENTER SCORE: ";X! 

2865 IF X!OSA! (S-l)THEN SA!CS-1)=X!: 

C9=-l 'C9 = CHANGE MADE FLAG 

2070 GOTO 2030 
2080 GOSUB 6500: 

GOTO 2010 'STORES NEW DATA IF A CHANGE WAS MADE 
2000 PRINT REPORT OF SCORES 

3010 REM COMPUTE AVERAGES 
3020 FOR 1=0 TO CU 
TS'<I>=0 
VS'(I)=0 
NEXT I 
3030 C0=8 

FOR Ll=l TO LS: 

GOSUB 5000 



3840 

IF P0OP1 GET 1, PI: 

o 


P0=P1 

1 ) 
a 

3050 

IF CVI(S0$>=0 THEN 3880 

§ 

3055 

CO=CO+l 

3 

3068 

FOR 1=0 TO CU: 



S‘=CVS(MIDf(SA$, 1*4+1, 

vo 

3 


TS!(I)=TS!(I)+S! 


3070 NEXT I 

3880 NEXT LI 
3090 WM'=0 
TA!=0: 

FOR 1=0 TO CU: 

AVf(I)=TS!(I)/CO: 

TA!=TA!+AV!(I>*WT!<I): 

WM! =WM! +MX f < I )*WT! (I): 

NEXT I 

3100 REM PRINT REPORT AND COMPUTE STANDARD DEVIATIONS 
3102 LINE INPUT "SET PAPER AND TVPE CENTERS: ",X$ 

3104 LPRINT "STUDENT'S : 

FOR 1=0 TU CU: 

LPRINT " : 

NEXT I: 

LPRINT " TOTAL" 

3106 LPRINT "NUMBER : 

FOR 1=0 TO CU: 

LPRINT " ",CN$<I>;: 

NEXT I: 

LPRINT " SCORE PERCENTAGE" 

3110 FOR Ll=l TO LS: 

GOSUB 5000 

3120 IF P0OP1 GET 1/PI: 

P0=P1 

3130 NU=CVI(S0$): 

IF NU=0 THEN 3168 
3135 LPRINT USING "##### NU, 

3140 CS!=0: 

FOR 1=0 TO CU: 

S!=CVS(MID$(SA$, 1*4+1, 4)): 

CS!=CS!+S!*WT!(I): 

LPRINT USING NF$;S!; : 

VS!(I)=VS!<I)+(S!-AV!<I))*<S!-AV!<I)) 

3150 NEXT I 

3152 VS!=VS!+<CS!-TA!>*<CS!-TA•) 

3155 LPRINT USING "###.# ###.#"; CS!, CSI+100/WM' 

3168 NEXT LI 

3178 LPRINT " ": 

LPRINT "TOTAL : 

FOR 1=0 TO CU: 

LPRINT USING NF$;TS!(I);: 

NEXT I: 

LPRINT 

3180 LPRINT "AVERAGE : 

FOR 1=0 TO CU. 

LPRINT USING NF$; RV!<I);: 

NEXT I: 

LPRINT USING "### # ### TA', TA'+100/WM! 

3190 LPRINT "STN DEV : 

FOR 1=0 TO CU: 

LPRINT USING NF$; SQRCVS!<I)/<CO-l>); 

NEXT I: 

LPRINT USING "### # ### #"; SQR(VS!/(CO-l>), SQR(VS!/(CO-1)>*100S 

VMM! 
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HARDWARE FOR TRS-80* 

□ Pertec Disk Drives FD-200 .$375.00 ea. 

These are 40-track Drives that are completely compatible 
with the TRS-8(rand Radio Shack Drives. 3.0 DOS included. 

Will allow Turning Diskette over and Write on other side. 

Q 4-Drive Cable for Pertec Drives.$35.00 

□ DECwriter III, 132 Character .$2500.00 

110 to 9600 band EIA tractor feed keyboard printer. This 
is truly the nicest printer available. (30 day delivery) 

□ 701 Centronics TRACTOR FEED 

Bidirectional Printer .$1500.00 

2'A times as fast as the Radio Shack 779 Printer, has full 
size 132 Char. Carriage Bell tone. Complete with Cable 
plugin and use. Shipped Freight COD. 

□ 200 ns 16K Dynamic Memory Clips for Keyboard or Expan¬ 

sion Interface, Lifetime Guarantee, complete.$110.00 

Lifetime Guarantee. Complete with Instructions and Jumper 
Blocks. 

□ 10 Key Numerical Keypad Kit.$79.95 

□TRS-80® Level II - 16k .$750.00 

□ Expansion Interface.$275.00 

□ RS-232-C Interface.$ 89.00 


ORDER NOW AND SAVE 

Just list the items you want 
and mail this convenient coupon. 


\ S Kt°^ T . R °U t 

SOFTWARE BY ACS 

□ Monitor No. 3. $29.95 

Complete Machine Language Monitor for TRS-8(rfeatures: 
Find, EDIT, Relocate, Symbolic Dump to Tape, etc. 

□ Monitor No. 4 $49.95 

All of the commands that reside in Monitor No. 3, plus: 
RS-232 I/O, Disk Program I/O, Symbolic Dump to Disk for 
Loading into Disk Editor/ASM., Track & Sec I/O for 
modification. 

□ PCLEND.$15.95 

Will Patch ASCII files of Basic Programs or text or DATA 
FILES so that they may be loaded into the Disk Version of 
the Electric Pencil for Editing purposes comes on Cassette 
that will automatically create a Disk file of PCLEND. 

□ MAKE TAPE AND MAKE DISK 

for Cassette Dealers.$69.95 

These are two programs that will allow you to take qny type 
of Program from Disk and store it on tape for mailing 
purposes. When the user receives the program in the mail 
on cassette, it is loaded into the computer which will 
automatically make a Disk file of the program. 

□ CP/M & C BASIC for the TRS 80 ® 

CP/M Includes: MOVCPM, STAT, PIP, Dump, DDT, ASM 
(8080), ED, plus 6 user manuals. 

CP/M. $150.00 

C Basic-2 Includes: XREF2, CBAS2, and manuals. 

C BASIC 2 ... $99.95 

□ G2 LEVEL III BASIC for TRS-80®..Special $39.95 

□TELCOM - Telecommunications for the TRS-80®.-$29.95 

Telecommunications for the TRS-8Cf®allows one TRS-80® 
to communicate with another through the RS-232-C over 
the phone line. 


_mm Orders received by 6:00 p.m. shipped 
next day on Master Charge, Visa, 
Certified Check or Money Order. 
m Personal Checks require 14 days to 
y&K clear. No C.O.D. Collect calls not 
accepted. All Hardware warranted for 90 days 
except Radio Shack equipment which is warrant¬ 
ed through Radio Shack. Software guaranteed 
for replacement only. Prices subject to change 
without notice. circle inquiry no. 2 

Automated 

„ Computer 
Software service 

(615) 244-2798 

Division of 

t 5 Idmptsr LLcrld Inc. 

625 Main Street • Nashville, TN 37206 


r 


Send Check or Money Order payable to - 

SOFTWARE • P.O. Box 60097 


Nashville, TN 37206 


Quan. Description 


Unit Price Total 














HANDLING CHARGE $1.50 

TENN. RES. ADD 6 % SALES TAX TOTAL 



□ Check 

□ Money Order 

□ MasterCharge 

□ Visa 

Card No. _ 


Exp. Date. 


Name 


Address 
City __ 


State 


Zip. 
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2200 LPRINT "POSSIBLE”;: 

FOR 1=0 TO CU: 

LPRINT USING NF*,MX'(I);: 

NEXT I 

LPRINT USING NF*,WM‘ 

2218 .LPRINT “WEIGHT : 

FOR 1=0 TO CU: 

LPRINT USING NF*;WT‘(I); : 

NEXT I 

2220 LPRINT CHR*<128): 

GOTO 200 

5000 SUB-RECORD RLLOCRTION 

5010 P1=INT((Ll+5)/6)+l 'COMPUTE PHVSICRL RECORD NUMBER 

5020 S1=L1-6*P1+11 'COMPUTE POSITIONING WITHIN PHVSICRL RECORD 

5020 FIELD 1, <42*S1) RS DUMMV*, 2 RS S0*, 40 RS SR* 

5040 RETURN 

5140.REh S0 - STUDENT NUMBER 
5150 REM SR - SCORE RMOUNTS 
5990 REM 

6080 RETREIVE RECORD FROM FILE RND FILL VRRIRBLES 

6002 BRD=-1: 

L7=0 'BRD= STUDENT DOES NOT EXIST, L7= FIRST ftVRILRBLE SUB RECORDS 

S 

6050 FOR Ll=l TO LS 
6060 GOSUB 5080 
6065 IF LS=0 RETURN 

6078 IF P0OP1 GET 1,PI: 

P8=P1 'P8= CURRENT RECORD, Pl= DESIRED RECORD 

6875 S8=CVI(S0*) 

6080 IF NU=S0 THEN 6110 'FOUND STUDENT ENTRV 

6085 IF S0=0 

IF L7=0 THEN L7=L1 
6090 NEXT LI 
6100 RETURN 
6110 BRD=0 
6120 FOR 1=0 TO 9: 

Sfl!(I)=CVS(MID*<SR*, 1*4+1,4>>: 

NEXT I 
6150 RETURN 

6500 STORE DATA INTO FILE 

6510 GOSUB 5000 

6520 IF P0OP1 GET 1, PI: 

P0=P1 

6520 LSET S0*=MKI*(NU) 

7000 FOR 1=0 TO 9: 

LSET SA*=LEFT*(SR*, I*4)+MKS*(SR!(I)): 

NEXT I 

7050 PUT 1, PI 

7068 IF L1>LS THEN LS=L1 

7070 RETURN 

9080 SCORE FILE INITIALIZE 

8005 CU=-1: 

LS=0 

8818 FOR 1=0 TO 9: 

CN*(I)=- ": 


STORE HERDER RECORD 


MX!(I)=0: 

WT!(I>=0: 

NEXT I 

8020 

8020 GOSUB 8200 
8040 GET 1,1: 

P0=1: 

LSET LS*=MKI*(LS>: 

LSET CU*=MKI*(CU> 

8050’FOR 1-0 TO 9 

8060 • LSET HN*=LEFT$(HN*, I*5)+CN*(I): 

LSET HM*=LEFT*<HM$, I*4)+MKS*(MX! (I)): 
LSET HW*=LEFT*(HW*, I*4)+MKS*(WT!(I>) 
8070 NEXT I 
8080 PUT 1,1: 

RETURN 

8100 

8110 GOSUB 8200: 


LORD HERDER INFORMATION 


GET 1,1: 

P0=1: 

LS=CVI(LS*>: 

CU=CVI<CU$) 

8120 FOR 1=0 TO 9: 

CN*(I)=MID*(HN*, 1*5+1,5>: 

MX!<I)=GVS<MID*(HM*, 1*4+1, 4)): 

WT!<I)=CVS(MID*(HW*,1*4+1,4)): 

NEXT I 
8120 RETURN 

8200 FIELD 1, 2 RS LS*, 2 RS CU*, 50 RS RN*, 40 RS HM*, 40 RS HW*: 

RETURN 

8500 LORD PARAMETERS FROM 'PRRRM/DTR' FILE 

18 8510 OPEN "R", 1, "PRRRM/DTR" 

8520 FIELD 1,2 RS PR*, 2 RS DV* 

8520 GET 1,1 

8540 DA=CVI(PA*) ,r DEFRULT AREA CODE 

8550 DV*=DV* 'DRPVE NUMBER APPENDAGE (THIS STATEMENT SEEMS TO BES 

\ REDUNDANT BUT IT REDEFINES DV* TO BE A REGULAR STRING VARIABLE \ 
\<NON-FIELDED)) 

8560 CLOSE 1 
8570 RETURN 

8700 LORD STUDENT NUMBERS TRBLE 

8710 OPEN "R", 1, "STUDENTS/DTR"+DV*: 

FIELD 1, 2 AS C*: 

GET 1,1: 

LS=CVICC*) 

8720 FOR Ll=l TO LS: 

FIELD 1, <128-126*(LI AND 1)) RS DUMMV*, 2 RS M0*: 

IF LI AND 1 GET 1, (Ll+D/2 
8720 SN(L1)=CVI(M0*): 

NEXT LI: 

CLOSE 1: 

RETURN 

9000 GOSUB 8020: 

CLOSE 

9010 RUN "GRADING" 
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Fourth^ 
Anniversary 
Sale 
from the 
Originator 
of the 
TRS- 80 ® 
Project 


FMG Corporation was formed in 
1975 as a software consulting 
company. For the past 4 years 
FMG has been developing and in¬ 
troducing new programs de¬ 
signed to increase the versatility 
of the TRS-80. Last year we intro¬ 
duced the CP/M system, this year 
we offer the UCSD Pascal system. 

FORTRAN 

Now Sale Priced! 

Comparable to compilers on large 
mainframes and minicomputers. All 
of ANSI standard FORTRAN X3 t 9- 
1966 is included except COMPLEX 
data type. Therefore, users may 
take advantage of the many applica¬ 
tions programs already written in 
FORTRAN. Package includes: 
FORTRAN Compiler 
Macro Assembler (Z80) 

Linker 

Library 

Lib Manager (Not in TRS-DOS 
version.) 

Price $350.00 

For this month only 

Sale priced at 250.00 
Manual $25.00 

(Specify TRS-DOS or TRS-CP/M 
versions.) 

MAC Macro 
Assembler 

Now Sale Priced! 

Compatible with new Intel Macro 
standard. Complete Guide to Macro 
applications. MAC Diskette and 
Manual: Price $150.00 
For this Month Only 

Sale Priced at $99.00 


CP/M is a registered trademark of Digital Research 
Corporation. TRS-80 is a registered trademark of 
. Radio Shack. 




PASCAL 

UCSD Pascal, the powerful general 
purpose language system, de¬ 
veloped for large and complex 
systems, is now available for your 
TRS-80. 

The FMG/UCSD Pascal system 

opens a new generation of value for 

your TRS-80. Package includes: 

Operating System 

Screen Editor 

Z80 Macro Assembler 

Library 

Pascal Compiler 

Utilities and System Reference Book 
Price $150.00 
(Requires 48k System with 2 drives.) 
Available without Macro Assembler, 
Linker and Library 

Price $100.00 


SID Symbolic 

Instruction 

Debugger 

Now Sale Priced! 

Symbolic memory reference with 
built-in assembler/disassembler. 
SID Diskette and Manual: Price 
$125.00 

For this Month Only 

Sale Priced at $75.00 

TEXTWRITER II 

Now Sale Priced! 

A text formatting program that 
prints files created by an editing 
program. Contracts, personalized 
form letters and other documents 
can be printed from a stored library 
of standard paragraphs. 

Price: $130.00 

For this month only 

Sale Priced at $75.00 
Manual. $25.00 


CP/M Operating 
System New 1.46 
Version 

Includes RS-232 and I/O Byte im¬ 
plementation, Editor, Assembler, 
Debugger and Utilities for 8080 and 
Z80 Systems. For up to four TRS-80 
floppy disks. Package includes; 
CP/M System Diskette 5W' 

CP/M Features and Facilities 
Manual 

CP/M Editor’s Manual 
CP/M Assembler Manual 
CP/M Debugger Manual 
CP/M Interface Guide 

Price $150.00 
(Requires 16k and one drive 
minimum.) 

(Set of 5 Manuals.$25.00) 

Updates for 1.4 versions owners 

$15.00 

TRS-80 

COMMUNICATOR 

RS232 Communication Program 
allows the TRS-80 to transmit or re¬ 
ceive programs or data files. Also 
makes the TRS-8Q into a remote ter¬ 
minal. Requires Radio Shack RS232 
and CP/M. 

$25.00 


Call or write for 
Complete Information 1 I 



CORPORATION 


A Division of Applied Data Corporation 

P.O. Box 16020 (IF9), Fort Worth 
Texas 76133 • (817) 294-2510 
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By Tom Fox, Systems Editor 

Alpha Micro Systems computers are a different breed than 
the usual run of personal or small business computers. To 
begin with, the 16-bit machine is more expensive than its 
8-bit cousins, although it shares the same S-100 bus with 
most of them. It can be purchased with such a wide variety of 
peripheral devices that its price and capabilities can climb in¬ 
to the minicomputer region if full advantage is taken of them. 

The system has a built-in capability for multiple simul¬ 
taneous users, which by itself sets it apart from most of the 
small business computers. Alpha Micro’s supporters will tell 
you that it is a system that can be purchased initially for only 
a little more than a capable 8-bit computer, and can grow 
with your needs by simply adding hardware as it is needed. 

HARDWARE 

Of all those devices which would seem to be strange com¬ 
panions to the S-100 bus, the AM-100 CPU must be near 
the head of the list. The S-100 was originally intended to be 
used with 8-bit microprocessorSsSuch as the 8080 and Z-80. 
All of the memory boards available for this bus are likewise 
limited to 8-bit words as the logical addressable element. In 
order to utilize the available 8-bit memory boards, the 
AM-100 has to split up read and write transfers from its 
16-bit microprocessor into two “half-word” movements. 

Since memory accesses occur at the relatively slow rate 
(these days) of 500 nanoseconds per transfer, you would ex¬ 
pect the AM-100 to be a slow computer. That it definitely is 
not, and the credit goes to the host of features which are an 
integral part of the Western Digital WD16 microprocessor — 
the heart of the Alpha Micro machine. 

It has, for example, built-in floating point arithmetic, free¬ 
ing the system software from that time-consuming task. One 
of the benefits is an 1 1 -digit precision for alj numbers. A rich 
repertoire of over 100 directly executable instructions, most 
with four or more separate addressing modes, tends to 
reduce the number of machine cycles needed. The WD16 is 
implemented in five separate chips, two of which are the ac¬ 
tual “works” of the CPU and the remaining three read-only 
memories (ROMs) which contain the microinstructions 
which give the processor its personality. 

The AM-210 Floppy Disk Controller has two major func¬ 
tions: it contains the controller for any floppy disk drives con¬ 
nected to the system, and it is the home for a ROM contain¬ 
ing the bootstrap program needed to being up the AM-100 
from a cold start. The AM-210 will control up to four separ¬ 


ate floppy disk drives, either the five- or eight-inch size, and 
either single or double density or single or double sided re¬ 
cording format. 

If you purchase an AM-300 Serial Interface with your 
Alpha Micro system, you will be prepared for a lot of future 
expansion: six separate asynchronous terminals and/or 
printers operating simultaneously. The AM-300 contains six 
of the Western Digital ASTRO Universal Synchronous/ 
Asynchronous Receiver-Transmitters (USARTs). 

Featured by the AM-300 is a multi-level interrupt capabil¬ 
ity, which relieves the AM-100 from the task of continuously 
polling each of the connected terminals to see if a character 
has been input from the keyboard. 

One of Alpha Micro’s newest products, the AM-310 Com¬ 
munications Controller, manages four simultaneous chan¬ 
nels of synchronous or asynchronous data communication 
with the same selection of baud rates as the AM-300. This 
board is one of the several in Alpha Micro’s catalog that is 
implemented with an on-board Z-80 microprocessor and 
program supplied in ROM. With appropriate software 
enhancements, it is intended that the AM-310 handle a 
variety of data communication protocols, including BI¬ 
SYNCH and SDLC. 

More than just an interface board, the AM-400 Hard Disk 
Subsystem includes from one to four Calcomp Trident hard 
disk drives, each of which can be configured to hold from 25 
to 300 megabytes of data. This is the giant of the family, and 
is so expensive that it is far less popular than, say, the smaller 
AM-500. 

The AM-500 Hard Disk Subsystem is by far the most- 
often ordered disk with an Alpha Micro system. It has about 
the right capacity for most small businesses using the Alpha- 
Accounting software package: ten megabytes, including a 
five-megabyte removable cartridge. The disk drive itself is the 
Control Data Hawk, many thousands of which have been in¬ 
stalled over the past years. 

The AM-600 Magnetic Tape Interface board provides the 
unique capability for connecting an S-100 bus to a variety of 
computer industry standard magnetic tape drives. The 
AM-600 will support up to eight one-half inch tape drives, 
either the 7- or 9-track variety, with bit densities up to 1600 
bits per inch and speeds to 45 inches per second. DMA and 
interrupt capability are provided, so that large block sizes (to 
65 kilobytes) are possible. 

MULTI-USER OPERATION 

A good part of the reason for Alpha Micro’s unique posi¬ 
tion in the small computer marketplace is their product’s 
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ability to simultaneously run several programs at the same 
time. This capability is variously called timesharing, multi¬ 
tasking or multi-user. 

Even if the system has only one terminal, the multi-tasking 
capability of the machine is needed. Borrowing from large 
computer concepts, Alpha Micro has built in the capability 
for dedicating a “phantom” job — one with no actual ter¬ 
minal attached to it — to the job of sending text to the 
system’s printer. This job is the Spooler, and it has the 
capability for accepting a request from any other terminal to 
print out one or more disk data files. 

If several users have made requests, the Spooler queues 
them up on a first-come, first-served basis. The benefit is that 
once a terminal has requested that one or a list of files be 
printed, it is free to go on and perform other computing actions. 

Since the printer is probably the slowest part of the whole 
computer complex (except for operator’s fingers on the 
keyboards), it’s a great timesaver. The Spooler implemented 
on this system has several unusual capabilities, such as the 
ability to send output to several printers simultaneously, and 
to show the name of the file being printed in big block letters 
on the first page of printout. 

SOFTWARE 

The quantity and diversity of the software supplied with the 
system are what really set it apart. With the AM-100 CPU 
comes a disk with more than 277 separate programs, sub¬ 
routines, and data files, ranging from the AlphaBASiC 
package (totaling over 32,000 bytes) to a midget 160-byte 
program with the equally diminutive name of “U”. 

Languages 

AlphaBASiC, AlphaPASCAL, AlphaLISP, and the WD16 
MACRO assembler are the major languages supplied, with 
rumors of an imminent FORTRAN being carefully cultivated. 
LISP is an interpretive language, whereas the others are 
compilers of one sort or another. 

The major applications language is AlphaBASiC, which is 
implemented in a rather unusual function. Programs can be 
written in two ways: by use of one of the text editor pro¬ 
grams, then compiled separately, or while “in” the BASIC 
language itself. The latter method acts most like the lan¬ 
guage’s treatment in other systems. 

The difference comes when you type RUN. The system 
takes that command as its cue to also load into memory the 
11,064-byte RUN.PRG program, which is needed to com¬ 
pile the source program just entered. The result is a run-time 
module of machine executable object code which is from 20 
to 80 percent of the size of the original program. Once this 
process has finished (about ten seconds for 8,000 bytes of 
source code), the program begins to run in the normal manner. 

The alternative method for entering BASIC programs is to 
build the source code with one of the text editing programs, 
EDIT or VUE. Of course, BASIC syntax errors are not 
detected by these editors as you enter each line. Once the 
source of a BASIC program is completed, another program 
called COMPIL.PRG is invoked, which creates a runnable 
object version nearly identical to the one generated while 
“in” BASIC. Following that process, the Monitor command 
RUN (program name) will cause the program to execute. 

Pascal is forecast by many to be the universal applications 
language of the future, and Alpha Micro was one of the first 
to provide it. AlphaPASCAL was developed in cooperation 
with the University of California at San Diego, so it contains 
the extensions to the original implementation of the lan¬ 
guage (string handling, etc.) associated with UCSD Pascal. 

Subroutines 

Auxiliary programs and subroutines that can be called 
from a running AlphaBASiC program make up a major por¬ 
tion of the software supplied with the computer. ISAM 
(Indexed-Sequential Access Method) is there, which provides 


a sophisticated method for quickly finding a particular ran¬ 
dom file record. (Random files, incidentally, can be any 
chosen length up to 512 characters long.) 

Other subroutines include the ability to send data files to 
the system printer spooler and two separate methods for 
policing simultaneous access to data files by different system 
users. This latter capability solves a problem that does not ex¬ 
ist on simpler, single-terminal computers. 

Editors 

The original text editor supplied with the Alpha Micro sys¬ 
tem is a variant of the venerable TECO, introduced to a 
generation of users through Digital Equipment computers. 
Although EDIT is still supplied, it was instantly replaced by a 
text handler called AlphaVUE as “the” system editor when 
released in January. VUE is a truly amazing example of a 
user-oriented interactive program. It can be used to enter 
programs in nearly any language, and has special capabilities 
for reducing the workload of the programmer while doing so. 

Although not in the strictest sense an editor, the TXTFMT 
(for Text Formatting) program is Alpha Micro’s answer to the 
“other half” of the word processing problem. Features are 
included to automatically divide a document into pages and 
supply page numbers and headings, if desired. The program 
will also automatically build a Table of Contents and an In¬ 
dex, which is a listing of the page numbers containing each 
occurrence of selected words. 

Commands 

Many of the programs supplied with the Alpha Micro are 
really commands that can be entered by the user while in the 
Monitor mode (indicated on the CRT screen or, teleprinter as 
a “.”). Simply typing a word such as DIR causes the system 
to load a program by that name from the disk into memory 
and begin executing it. DIR causes a directory of disk file 
names to be displayed on the terminal. 

Other commands (programs) which act on disk files are 
COPY, RENAME, ERASE, DIRSEQ (to alphabetize the file 
directory), TYPE (to display the contents of a file on the 
user’s terminal) and PRINT (to send the file to the printer 
spooler). 

Drivers 

Another important category of software is the terminal and 
device drivers, which are the means by which various hard¬ 
ware devices such as terminals and disk drives are interfaced 
to the AM-100 CPU. Drivers are small but tricky programs 
that must be written in the WD16 machine language. Since 
most users do not have the capability for doing this, it is for¬ 
tunate that Alpha Micro provides drivers for a range of 
devices: 1 5 or so different brands of terminals and printers 
and an equal number of disk devices — from simple mini¬ 
floppies through multiple 300-megabyte hard disk drives. 

It is noteworthy that Alpha Micro supplies the source 
listings to the driver programs (as well as a very few others), 
which savvy users can modify to fit hardware devices that are 
missing from the list of those “officially” supported by the 
computer manufacturer. 

Alpha Micro exposes its attitude towards purchasers of 
their machines with a policy which should be far more wide¬ 
spread than it is: essentially free distribution of software up¬ 
dates and enhancements. For $ 100 per year, any owner will 
receive a package every three months containing all of the 
documentation which is new, as well as a disk with any up¬ 
dated or new programs. 

Software of an entirely different sort is the AlphaAccounting 
business applications package. This is an extensive set of Alpha¬ 
BASiC programs and assembly-language subroutines that 
have been largely translated from a mature accounting pack¬ 
age originally written in DIBOL, a COBOL-like language. 

Continued on Page 99 
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Figure 5. Compiler Flow and Logical Partitioning. 
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This chapter begins the actual presentation of the Pascal 
P-compiler. As a historical footnote, the so-called “P-com- 
pilers”, and indeed the great majority of Pascal compilers, 
have been based on a series of compilers produced at ETH, 


Zurich. Examples of these related compilers include the Uni¬ 
versity of California at San Diego's Pascal compiler, the 
CDC-6000 Pascal compiler and the P-compiler described in 
this series. 

The ETH compilers have been written in Pascal using ex¬ 
actly the subset of the language that it processes. The effort 
and purpose of the programming task was to produce a port¬ 
able compiler — hence the name P-compiler. Initially, the 
decision was to generate object code for a hypothetical stack 
computer called the SC machine (see Figure 5 for the pro¬ 
cess flow involved in compiling a program). 

Later references to the SC machine by UCSD and others 
changed the name to the P-machine and termed the object 
code P-co'de. Regardless of terminology, the purpose behind 
this approach is to produce an easily transportable and main¬ 
tainable compiler. Towards this end, the P-compiler was im- 
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plemented using step-wise program refinement. The se¬ 
quence followed was: 

step 1: syntax analysis 

step 2: syntax analysis with some error recovery 

step 3: generate compiler tables 

step 4: process errors not covered in step 2 

step 5: assign addresses to variables 

step 6: code generation 

The most important fact in this sequence of refinements is 
that the first four steps are independent of the target 
machine. To obtain a native code compiler for Pascal, steps 
five and six are repeated for each new machine — say a 
9900, 6800, 8080 or Z80. In fact, step six could be ex¬ 
panded to include various methods of optimization. 

How does all this help you get Pascal for your system? Be¬ 
cause of the availability of general Pascal compilers, many 
companies offer complete Pascal packages that will run on your 
system. You have the option of implementing your own com¬ 
piler or modifying one that you purchase. In any case, a good 
understanding of the workings of a Pascal compiler will greatly 
increase your understanding of not only the software package, 
but the Pascal language as well. Additionally, you are likely 
to pick up some new programming techniques and methods 
which will make the art of programming more enjoyable. 

THE COMPILER 

The language processed by the Pascal P-compiler is the 
standard Pascal, as defined earlier, and in Jensen and Wirth, 
with only two omissions and three changes. 

The omissions are: 

1. procedures/functions as parameters 

2. all features associated with packing 


The changes are: 

1. GOTOs may not lead out of procedure/function bodies. 

2. Only files of type text are allowed. 

3. The standard procedure “Dispose” is replaced by two 
procedures: “Mark” and “Release”. 

Any program as large as a compiler is bound to have a 
significant number of constants and other data structures. 
For the most part, the meaning and use of the data structures 
can be put off until they are used. However, some discussion 
of the constants will provide a taste of the programming 
style. At least a cursory reading of the variable declaration 
area should be made at this point. 

CHARSIZE,PTRSIZE,INTSIZE,BOOLSIZE,REALSIZE,SETSIZE: 

These constants define the number of storage units required 
to store values of characters, pointers, integers, booleans, 
reals and sets. Allocation of memory is based on these con¬ 
stants. The topic of storage allocation is treated later. 

INTAL,REALAL,CHARAL,BOOLAL,SETAL,PTRAL: 
Variables of the corresponding types are assigned addresses 
which are a multiple of these alignment constants. 

STACKELSIZE: 

The minimum size for a value on the expansion stack. 
STACKAL: 

The alignment constant for a value on the expression stack. 
STRGLGTH: 

The maximum length of a string. 

INTBITS: 

The number of bits used to represent an integer without 
the sign. 
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Build your own microcomputer 

os you learn 

computer technology at home. 

New from NRI! The Most Complete and Up-to-date Home Study Course Ever Offered 


As the microprocessor revolutionizes the 
computer world and microcomputers appear 
almost everywhere, NRI brings you a new, 
convenient, and effective way to keep up with 
this expanding technology. It’s NRI’s Computer 
Technology Course, created and designed exclu¬ 
sively for learning at home in your spare time. 

Featuring NRI’s Exclusive 
Dual Language Microcomputer 

NRI goes beyond book learning to 
give you practical, “hands-on” experience in 
designing circuitry, interfacing components, 
programming, and troubleshooting. As you 
learn, you actually assemble NRI’s designed-for- 
leaming microcomputer, incorporating the latest 
advances in the state of the art. It looks and 
operates like the finest of its kind, actually does 
more than many commercial units. But NRI 
engineers have designed components and 
planned assembly so it demonstrates important 
principles, gives you working experience in detect¬ 
ing and correcting problems. And it’s yours to 
keep, put to work in your own home or business. 

You also build and keep your own test 
inst r uments, including a transistorized volt- 
ohm meter and CMOS digital frequency counter. 
And NRI’s Discovery Lab® broadens your 
horizons with specialized experiments and 
theory demonstrations. 

The Proven Way 
to Learn at Home 

You don’t have to worry with travel, 
classes, or time lost from work when you learn 
the NRI way. As they have for more than 60 


years of teaching technical subjects, NRI brings 
the material to you. You study in your spare time, 
at your convenience, using “bite-size” lessons 
that program material into logical segments for 
easier assimilation. You perform experiments 
and build equipment using kits we supply. And 
your personal NRI instructor is always available 
for consultation should you have questions or 
problems. Over a million students have already 
shown the effectiveness of NRI training. 

Choice of Courses 

Several courses are available, depending 
upon your needs and 
background. NRI’s Master 
Course in Computer 
Technology starts with 
the fundamentals, ex¬ 
plores basic electronics 
and digital theory, the 
total computer world, 
and the microcomputer. 

The Advanced Course, 
for students already 
versed in electronics 
and general comput¬ 
ers, concentrates on the 
microprocessor and mic¬ 
rocomputer. In both 
courses, you build all 
instruments and your 
own computer. 


Send for Free Catalog... 

No Salesman Will Call 

Get the details on these exciting new 
courses in NRI’s free, 100-page catalog. Shows 
all kits and equipment, lesson outlines, and full 
information, including facts on other electronics 
courses. Mail the coupon today and we’ll rush 
your catalog. No salesman will ever call. Keep up 
with the latest technology as you learn on your 
own computer. If coupon has been removed, 
write to NRI Schools, Computer Department, 
3939 Wisconsin Ave., Washington, D.C. 20016. 


NRI Schools 

McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Avenue 
Washington, D.C. 20016 

NO SALESMAN WILL CALL 

Please check for one free catalog only. 

□ Computer Electronics Including 
Microcomputers 

□ TV/Audio/Video Systems Servicing 

□ Complete Communications Electronics 
with CB • FCC Licenses • Aircraft, 

Mobile, Marine Electronics 

□ CB Specialists Course 

□ Amateur Radio • Basic and Advanced 


:Y>« «"••»** 


All career courses 
approved under GI Bill. 
□ Check for details. 


□ Digital Electronics • Electronic 
Technology • Basic Electronics 

□ Small Engine Repair 

□ Electrical Appliance Servicing 

□ Automotive Mechanics 

□ Auto Air Conditioning 

□ Air Conditioning, Refrigeration, & Heating 
Including Solar Technology 


(Please Print) 


City. State/Zlp 

Accredited by the Accrediting Commission of the National Home Study Council 
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CannoUnon^ 

New 

from DEC 
LA34 DECwriter IV 

* 1 , 199 .°° 



• 110 or 300 baud, RS 232C serial 
ASCII 

• Friction feed, paper width to 15” 



• Upper/lower case, 9 x 7 dot matrix 

• 10,12,13.2,16.5 characters /inch 

• 2, 3, 4, 6, 8, or 12 lines/inch 

• 22”W x 7”H x 15!/2”D, 25 lbs. 


Teletype 43 5 999.00 

• RS 232C, 110 or 300 baud 

• Upper/lower case full ASCII 

• Pin feed, 12" x 8V2" paper 


New 

from DIABLO 

DIABL01640 S 2,690.°° 
Receive-only 5 2,331.0® 

High-quality daisywheel printing at 
45 cps. 

DIABLO 1650 S 2,779.°° 
Receive-only $2,419.^® 

Metal daisywheel printing at 40 cps. 



T.1.810 printer 5 1,695.°° 

• 150 characters per second 

• RS 232C serial interface 

• Adjustable forms tractor 

• Upper/lower case option $90.00 


S0R0C IQ 120 5 795.°° 

• RS 232C, upper/lower case full 
ASCII 

• Numeric keypad, protected fields 

• Cursor keys plus addressable 
cursor 

• Auxiliary extension port 



S0R0C IQ 140 *1,250.°° 

• RS 232C and 20mA current loop 

• Extensive editing features 

• 25th line terminal status display 

• 16 function keys (32 with shift) 



To Order: Send certified check (personal or company checks require 
two weeks to clear) including handling* and 6% sales tax if delivered 
within California. 

‘Handling: Less than $2,000, add 2%; over $2,000, add 1%. Everything 
shipped freight collect in factory cartons with manufacturer’s warranty. 
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SETHIGH, SETLOW: 

Maximum and minimum ordinal values for the element 
of a set. 

ORDMAXCHAR, ORDMINCHAR: 

The maximum and minimum ordinal values of the char¬ 
acter set. 

Due to the fact that these constants are assigned names, 
producing a P-compiler for a new computer is relatively 
easy. Accommodating different word sizes is really a ques¬ 
tion of reconfiguring the storage allocation and code genera- 



Table 5. 

NAME 

PROGRAM ELEMENT 

IDENT 

identifier 

INTCONST 

Integer constant 

REALCONST 

real constant 

STRINGCONST 

string constant 

NOTSY 

not symbol 

MULOP 

multiplication operator 

ADDOP 

addition (includes subtraction) 

RELOP 

relational operator 

LPARENT 

left parenthesis 

RPARENT 

right parenthesis 

LBRACK 

left bracket 

RBRACK 

right bracket 

COMMA 

comma (separator) 

SEMICOLON 

semicolon (statement terminator) 

PERIOD 

period 

ARROW 

up arrow (replaced by at sign @) 

COLON 

colon 

BECOMES 

assignment— 2-character symbol : = 

LABELSY 

LABEL 

CONSTSY 

CONST 

TYPESY 

TYPE 

VARSY 

VAR 

FUNCSY 

FUNCTION 

PROGSY 

PROGRAM 

PROCSY 

PROCEDURE 

SETSY 

SET 

PACKEDSY 

PACKED 

ARRAYSY 

ARRAY 

RECORDSY 

RECORD 

FILESY 

FILE 

FORWARDSY 

FORWARD 

BEGINSY 

BEGIN 

IFSY 

IF 

CASESY 

CASE 

REPEATSY 

REPEAT 

WHILESY 

WHILE 

FORSY 

FOR 

WITHSY 

WITH 

GOTOSY 

GOTO 

ENDSY 

END 

ELSESY 

ELSE 

UNTILSY 

UNTIL 

OFSY 

OF 

DOSY 

DO 

TOSY 

IQ 

DOWNTOSY 

DOWNTO 

THENSY 

THEN 

OTHERSY 
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ALPHA WORD 

TM 

ALPHA MICRO MENU DRIVEN WORD PROCESSOR 


LIST PREPARATION FUNCTIONS^^^^l 

A CREATE 

NEW LIST 

B ADD 

NEW ITEM TO LIST 

C CHANGE 

ITEM IN LIST 

D DELETE 

ITEM IN LIST 

E - PRINT 

LIST 

F ERASE 

LIST 






DOCUMENT PREPARATION FUNCTIONS 
A CREATE NEW DOCUMENT 

B EDIT DOCUMENT 
C ERASE OOCUMENT 
0 PRINT DOCUMENT. UNFORMATTED 
E CONVERT STD PARA INTO DOCUMENT 
F CONVERT DOCUMENT INTO STD PARA 
G MERGE TWO DOCUMENTS INTO ONE 




r 

f STAf 


' ALPHA WORD MAIN MENU FUNCTIONS 1 

A 

- LIST 

PREPARATION 

B 

DOCUMENT 

PREPARATION 

C 

- STANDARO 

PARAGRAPH PREPARATION 

0 

OOCUMENT 

OR LIST PRINTING 

E 

BACKUP 

ANO UTILITIES 


STANDARD PARAGRAPH FUNCTIONS 
A • CREATE NEW STD PARA FILE 

B ADD NEW STD PARA TO FILE 

C • EDIT STD PARA 

D DELETE STD PARA 

E ERASE STO PARA FILE 

F CONVERT OOCUMENT TO STD PARA 
G CONVERT STD PARA TO DOCUMENT 
H - DISPLAY STD PARA DIRECTORY 


DOCUMENT PRINTING FUNCTIONS 
A FORMATTED/TNSERTS FROM ALL FILES 
B • FORMATTED/STD. PARA INSERTS ONLY 
C FORMATTED/NO INSERTS 
D UNFORMATTED 

OTHER PRINTING FUNCTIONS 
E CLIENT LIST 
F • STD PARA . UNFORMATTED 
G STD PARA . FORMATTED 


BACKUP ANO UTILITY FUNCTIONS 
A BACKUP 
B CHANGE SIZE 
C RENAME 
D DIRECTORY 


ALPHA WORD is a complete menu driven word processing system written for the Alpha Micro AM-100 computer. 

The Document and Standard Paragraph processors have the main features of Alpha Micro’s VUE text processor, including line insert 
and delete, word insert and delete, page skipping, global search and replace, automatic linefeed at the end of the line, and block move, 
copy and delete. Your text is interactively stored on disk to ensure system reliability. 

The List processor design is a general linked list, with user defined data items and data item keys. 

The users manual for ALPHA WORD is written in such a manner that your secretary can easily learn the system in a few hours. This is 

possible through the use of extensive examples and an easy to read style. 

Enhancements appearing in future revisions of ALPHA WORD will be made available to registered users for $30 on floppy disk. Future 
versions will include (1) Spelling error correction and detection, (2) Automatic index and table of contents generation, (3) Half justifica¬ 
tion and automatic hyphenations. (4) List search display similar to IBM System 6. 

ALPHA WORD software is shipped on an 8 inch floppy disk in standard or AMS format, or on a hard disk for an additional $100. 

Demonstration disks, including users manual, are available for $35 or users manual separately for $15 each. 


ALPHA WORD software has been reduced by popular demand to 


$600 


, with quantity discounts to dealers. 
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tion portions of the compiler via these constants. Additional¬ 
ly, the compiler program is easier to read and understand 
since there are no “magical” numbers embedded in the code. 

Several types are declared for use in all phases of the com¬ 
piler. Table 5 details the members of the type SYMBOL. 
These symbols are used in scanning and parsing the source 
code, and are variously referred to as “keywords,” “reserved 
words,” and of course, as “symbols.” Some people take 
great care to differentiate between these various phrases. 
What is important is that these multicharacter names are con¬ 
sidered as basic entities by the compiler and compiler writer. 

The type OPERATOR includes all operators, both arith¬ 
metic and logical, in the Pascal language. Table 6 identifies 
each operator. 



Table 6. 

Symbol 

Program Element 

MUL 

• 

RDIV 

/ 

ANDOP 

AND 

IDIV 

DIV 

IMOD 

MOD 

PLUS 

+ 

MINUS 

- 

OROP 

OR 

LTOP 

< 

LEOP 

< = 

GEOP 


GTOP 

> 

NEOP 

<> 

EQOP 

= 

INOP 

IN 

NOOP 

no operation 


SETOFSYS defines a set of symbols with type SYMBOL. 
That is, each of the symbols in Table 5 is included in SET¬ 
OFSYS. 

During certain operations, it is desirable to determine the 
type of character which has been found. CHTP (character 
type) may be a letter, number, special or illegal. You may 
skip over the remainder of the declarations until you reach 
the section of variable declarations. For the most part these 
variables are fully explained in the comments. It is not neces¬ 
sary at this point to read, in depth, beyond the “Bookkeep¬ 
ing of declaration levels” comment. 

The program schema, or form, used in the compiler is: 

BEGIN / 

INITIALIZATION 
EXECUTION 

END 

Initialization is split into two parts. First, the scalars, sets 
and tables are initialized. Then the areas of memory contain¬ 
ing the symbol table is set up along with standard defined 
procedures and types. Following the listing L2 (to be 
published next month), three procedure calls are made im¬ 
mediately: INITSCALARS, INITSETS, and INITTABLES. 
These calls initialize the appropriate data structures. Next the 
scalars LEVEL and TOP are both assigned the value 0. 


It may be of some help to verbalize each statement as you 
read it. Procedures are usually named so that reading the 
procedure name makes that procedure’s function obvious. 
For example, it should be clear that INITSCALARS initializes 
scalars upon being encountered in the source text. To ver¬ 
balize the assignment statement: LEVEL :-0; say: level re¬ 
ceives zero or level becomes zero. 

The data structure DISPLAY will be covered later in this 
series. However, as an introduction, it is important to recall 
from Chapter 3 that the WITH DISPLAY [0] DO statement is 
a shorthand indicator for the next Begin-End block; each of 
the variables FNAME, FLABEL and OCCUR are selectors of 
DISPLAY [0]. 

Additionally, the symbol NIL is a predefined value for a 
pointer. In particular, a pointer with the NIL value indicates 
that the pointer is not pointing to anything. Pointers are used 
to create specialized data structures which may be very sim¬ 
ple, like a singly linked list, or complex, like a multilinked list. 
Figure 6 illustrates some data structures using pointers. 


| item 11 k forward pointer 

^* litem 3) 


item 4 |/| 


-NIL pointer 


A singly linked list is formed from a data record (the items) and a 
pointer. Each pointer gives the address of the next item in the list. 
The end of the list is indicated by a nil pointer (a pointer with a value 
which cannot occur otherwise). Such a list has an implied ordering of: 

item 1 
item 2 
item 3 
item 4 



A double linked list simply adds another set of pointers to a single 
linked list allowing traversal in both directions. 



A binary tree, so-called because of its branching structure, can be 
formed by using two pointers. Each item in this structure is called a 
node. The node corresponding to item 1 is termed the root of the 
tree. Those nodes containing only nil pointers are termed leaves. The 
tree structure will be used later in this compiler for handling some of 
Pascal’s structures. 


Figure 6. 


Execution of the compiler begins by fetching (obtaining) 
the first symbol by invoking the INSYMBOL procedure. 
Next, a call to the PROGRAMME procedure begins the pro¬ 
cess of compilation. Referring to the syntax diagrams of 
Chapter 3, you will see that only certain symbols are allowed 
at the beginning of a Pascal program.□ 


NEXT MONTH 

Chapter 5 begins with tracing initialization, detailing some 
of the terms used in determining the parameter passed to the 
PROGRAMME routine. 
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Memory. VP-570 RAM Expansion Board adds 4K 
bytes of memory. Jumper locates RAM in any 4K 
block of up to 32K of memory. On-board memory 
protect switch. $95* 


EPROM Programmer. VP-565 EPROM Programmer E 
comes complete with software to program, copy and 
verify 5-volt 2716 EPROMs—comparable to units 
costing much more than the VP-565 and VIP put 
together! Programming voltages generated on 
board. ZIF PROM socket included. $99* 


Keypads. Program 
for 2-player inter¬ 
action games! 16-key keypad 
VP-580 with cable ($15*) 
connects to sockets pro¬ 
vided on VP-590 Color Board 
or VP585 Keyboard Interface 
Card ($10*). 


EPROM Interface. VP-560 EPROM Interface 
Board locates two 5-volt 2716 EPROMs (4K 
bytes total) anywhere in 32K of memory. 
VIP RAM can be re-allocated. $34.* 


ASCII Keyboard.** Fully encoded, 128-character ASCII 
encoded alpha-numeric keyboard. 58 light touch keys 
including 2 user defined keys! Selectable upper and lower 
case. Handsomely styled. Under $50* 


Color. VP-590 add-on Color Board allows program 
control of 8brilliantcolorsforgraphics,colorgames. 
Plus 4 selectable background colors. Includes 
sockets for 2 auxiliary keypads (VP-580). $69* 


Sound. VP-595 Simple Sound Board provides 256 
tone frequencies. Great for supplementing graphics 
with sound effects or music. Set tone and duration 
with easy instructions. $24:* 


Music. VP-550 Super Sound Board turns your VIP into a music 
synthesizer. 2 sound channels. Program control of frequency, 
time and amplitude envelope (voice) independently in each 
channel. Program directly from sheet music! Sync provision 
for controlling multiple VIPs, multitrack recording or other 
synthesizers. $49* 


Tiny BASIC?* VP-700 
Expanded Tiny BASIC Board 
puts this high-level language 
on your VIP. BASIC stored 
in 4K of ROM. Ready for im¬ 
mediate use—no loading 
necessary. This expanded 
BASIC includes the standard 
Tiny BASIC commands plus 
12 additional—including 
color and sound control! 
Requires external ASCII 
encoded alpha-numeric 
keyboard. $39* 


COSMAC VIP lets you odd 
computer power a board at a time. 


With these new easy-to- 
buy options, the versatile 
RCA COSMAC VIP 
(CDP18S711) means even 
more excitement. More 
challenges in graphics, 
games and control func¬ 
tions. For everyone, from 
youngster to serious hobby¬ 
ist. And the basic VIP com¬ 
puter system starts at just $249* assembled 
and ready to operate. 

Simple but powerful—not just a toy. 

Built around an RCA COSMAC micro¬ 
processor, the VIP includes 2K of RAM. ROM 
monitor. Audio tone with a built-in speaker. 
Plus 8-bit input and 8-bit output port to inter¬ 
face relays, sensors or other peripherals. It’s 


easy to program and operate. 
Powerful CHIP-8 interpre¬ 
tive language gets you into 
programming the first 
evening. Complete docu¬ 
mentation provided. 

Take the first step now. 
Check your local com¬ 
puter store or electronics 
parts house. Or contact 
RCA VIP Marketing, New Holland Avenue, 
Lancaster, PA 17604. Phone (717) 291-5848. 

‘Suggested retail price. CDP18S711 does not include video monitor or cassette recorder. 
“Available 1st Quarter, 1979. 


The fun way III"! 

into computers. H I® 
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By Bob Albrecht 


This series began as an outline for parents and teachers on 
how to help kids learn to use, program and enjoy computers. 
These ideas are best used when a kid asks, “How does the 
computer do that?,” or “How can I make the computer do 
what I want it to do?,” or “Can the computer tell me (what¬ 
ever)?,” or . . . 

So, the kids have played Hurkle, Hangman, Guess My 
Number, Taxman, Star Trek and countless other games. 
Now they want to know more; they want to write game-play¬ 
ing programs; they want to put interesting visual patterns on 
the screen; they want to control the computer. 

PATTERNS 

What we will do this time is put patterns on the screen, us¬ 
ing tiny rectangles of light. And, we will do some “computer 
art,” using the familiar RND function and a new BASIC 
statement called SET. 

SET turns on a tiny rectangle of light somewhere on the 
screen. We must tell the TRS-80 where to turn on the tiny 
rectangle of light. 

SET (64,24) 

This far This far 

OVER DOWN 

Think of it like this: SET (OVER,DOWN). OVER can be a 
whole number, 0 to 127. DOWN can be a whole number, 0 
to 47. 

Try these to get the hang of things. 

Press CLEAR, then press ENTER 

Type SET (0,0) and press ENTER 

Type SET (127,0) and press ENTER 

Type SET (0,47) and press ENTER 

Type SET (127,47) and press ENTER 


Or, here is a trick you can use to stop the action momentarily 
while you stargaze, then continue letting more stars come 
out. Add these lines to the program. 

1 40 IF INKEY$ = THEN 1 1 0 This line 140 replaces the 

old line 140. 

150 IF INKEY$ - “’’THEN 150 
160 GOTO 110 

After adding the above lines (140, 1 50, 1 60) to the original 
program RUN the modified program. To stop it, press any 
key; then, to continue, press any key. Now you can stop 
time! Or restart it! Happy stargazing. 

WALKABOUT 

Suppose you start near the center of the screen (OVER = 
64, DOWN = 24) and walk (stagger?) at random. Up? 
Down? Left? Right? Try this program. 

NEW 

100 CLS 

110 OVER = 64 

120 DOWN = 24 

130 SET (OVER,DOWN) 

140 A = RND (3) — 2 
150 B = RND (3) — 2 
160 OVER = OVER + A 
170 DOWN = DOWN + B 
180 GOTO 130 

This program will start near the center of the screen and 
meander. Eventually, it will (probably) stop with an error 
message. 

?FC ERROR IN 130 


Now for each of the following, guess where the rectangle 
will appear before you press ENTER. Were you close? 
Type SET (0,24) and press ENTER 
Type SET (127,24) and press ENTER 
Type SET (64,0) and press ENTER 
Type SET (64,47) and press ENTER 
Type SET (64,24) and press ENTER 
Type SET (32,12) and press ENTER 


That happens because it tried to wander off the screen. 
OVER became less than 0 or more than 127 or DOWN be¬ 
came less than 0 or more than 47. Let’s fix that little bug by 
adding these lines to our program. 

163 IF OVER <0 THEN OVER = OVER + 1 
167 IF OVER >127 THEN OVER = OVER — 1 
173 IF DOWN <0 THEN DOWN = DOWN + 1 
177 IF DOWN >47 THEN DOWN = DOWN-1 


STARFALL 

Now, pretend that the screen is the sky. Also, pretend that 
each tiny rectangle of light is a star appearing in the night 
sky. Make it happen by storing and running this program. 
NEW 
100 CLS 

110 OVER = RND (127) 

120 DOWN = RND (47) 

130 SET (OVER,DOWN) 

140 GOTO 110 

When you RUN this program, the sky will begin filling 
with stars. Try to find constellations, shapes and patterns as 
stars turn on. Too fast? Add a time delay. 

133 T = 100 
135 FORZ = 1 TOT 
137 NEXTZ 


These additions to the program will sometimes seem to 
make the screen image “bounce along” against the edge of 
the screen. Try it. As the pattern develops, what shapes do 
you see? A castle? A dragon? A flower? 

Wouldn’t it be nice to be able to stop the computer and 
look at the pattern on the screen? Or photograph it? Easy, 
just add the following statements. 

180 IFINKEY$ = “’’THEN 130 

190 IFINKEY$ = “’’THEN 190 ELSE 130 

Now, having added the above lines 180 and 190, RUN 
the program. To stop it, press any key (except BREAK!). 
Gaze upon the pattern on the screen. Then press any key 
(except BREAK) and the pattern will continue growing.□ 

This series originally appeared in Calculators and Com¬ 
puters magazine. The author may be contacted at P.O. Box 
310, Menlo Park, CA 94025. 
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The Logical Choice 


January 23-26, 1980 • Harumi Exhibition Center, Tokyo 


For complete coverage of Mini-Microcomputers 
and Data Communications 


Growth makes this $5 billion market 

The Logical Choice 

The combined market in Japan for mini-microcom¬ 
puters, microprocessors, data communications, dis¬ 
tributed data processing, components, peripherals, 
subsystems, equipment, and services is presently at 
$5 billion annually and growing at a strong 25 per¬ 
cent. The inaugural IMMM show, in 1979, attracted 
over 10,589 key buyers and specifiers and produced 
more than $2 million on-the-floor sales for exhibitors. 

The Logical Choice for Exhibitors 
to increase their market position! 

In 1980, International Microcomputers/Minicomput¬ 
ers/Microprocessors and Datacomm Exposition will 
again give exhibitors a substantial audience of only 
decision-makers — prime customers from manage¬ 
ment, design, production, and support echelons. In 
four days, sales personnel will meet, face-to-face, 
hundreds of key buyers, thus avoiding the expensive 
and time consuming “search and travel missions’’ 
that conventional field-sales methods require. 


Again, a bonus audience of electronics manufac¬ 
turing specialists in attendance at the concurrent 
INTERNEPCON JAPAN/ SEMICONDUCTOR INTER¬ 
NATIONAL Exhibition will come to the IMMM Japan/ 
Datacomm Exposition to enhance their automated 
production and business capabilities. 

The Logical Answer 

for Visitors 

to examine, compare, and procure the latest in 
minicomputers, microcomputers, microprocessors, 
data communications systems, peripherals, subsys¬ 
tems, components, and services needed for expand¬ 
ing business. IMMM/Datacomm is a must for OEM 
manufacturers from all industries, commercial and 
financial establishments, service industries and insti¬ 
tutions, design engineers, technical consultants, 
government officials and executives — people who 
have the responsibility of evaluating, selecting, and 
buying the products and services needed to be com¬ 
petitive in world markets. Plan now to attend IMMM 
'80 Japan/Datacomm. 


Organized by: 

ISCM 


^7 


A leader in organising 
exhibitions and conferences 
worldwide. 


Plan Now to Participate 

For details on participating, contact the nearest office: 


Industrial & Scientific 
Conf. Management, Inc. 
222 West Adams St. 
Chicago, Illinois 60606 
Phone: (312) 263-4866 
Telex: 256148 


ISCM, Ltd. 

Blissful Bldg., Rm. 704 
247 Des Voeux Rd. 
Central Hong Kong 
Phone: 5-430462 
Telex: 83068 


Kiver Communications S.A. 
(U.K. Branch Office) 
171/185 Ewell Rd. 

Surbiton, Surrey 
KT6 6AX, England 
Phone: 01-390-0281 
Telex: 929837 


ISCM Japan 
Kokado Bldg. 

1-3-18 Akasaka 
Minato-ku, Tokyo 
107, Japan 
Phone: 03-585-8321 
Telex: 27280 


ISCM, Ltd. 
D6A-4th Floor 
International Bldg 
360 Orchard Rd. 
Singapore 9 
Phone: 235-9145 
Telex: RS 25932 






TBS DEALERS HAVE 
FULL SYSTEMS SUPPORT. 


You’ve just purchased 
a Centronics printer. 

Where do you get the 
printer supplies needed to 
keep it functional? You’ve 
just purchased a disk drive. 

Where do you find a 
source of quality diskettes 
and storage devices to keep 
them organized? You have 
invested over $ 1,000 in 
your system. Where will 
you find all the necessary 
items to keep it opera¬ 
tional? The answer: TBS 
and its affiliate DEALERS. 

The LIBRARY 100 
Software Pack was pub¬ 
lished in November of 
1978. Since that time, it 
has been widely accepted 
throughout the United 
States and 31 countries as 
a major advancement in 
microcomputer software. 

Now, we at TBS have 
expanded our endeavor to 
better meet the product 
needs of our customers. 

A camera is useless 
without film; a typewriter is useless without paper; 
a computer system is useless without the necessary 
support to make it completely operational. TBS is 
leading the way in systems support, and we are 
proud to announce a new concept for the micro¬ 
computer industry - FULL SYSTEMS 
SUPPORT. Mainframe and minicomputer 
industries have been following this concept for 
years. However, until now it has not been 
available for microcomputer systems. TBS Full 
Systems Support is aimed at helping you, the 
computer owner, acquire the necessary support 
items quickly and inexpensively through a net¬ 
work of affiliate dealers nationwide. 

We also realize that there is limited material 
available on computers in general. To fill these 
needs we have produced SYSTEMS EXTEN¬ 
SIONS. This is a unique publication which pro¬ 
vides a theoretical computer background for the 
novice computer user and some specific points of 
programming interest for TRS-80 users. Seven¬ 
teen articles are included in 63 pages of solid text. 


But even more important, 
SYSTEMS EXTEN¬ 
SIONS provides a source 
of supply for a series of pro¬ 
ducts applicable to all com¬ 
puters. Through this 
publication TBS and its 
affiliate dealers offer over 
300 items including soft¬ 
ware, diskettes, cassettes, 
printer supplies, storage 
units and furniture. In 
other words, TBS and its 
dealers stock everything to 
make the microcomputer 
a full scale business system. 

At the heart of your 
computer system is the 
software. We now offer the 
following programs for the 
TRS-80: TBS Business 
Mail System for dual disk 
and printer; Check Regis¬ 
ter Accounting System 
for dual disk and printer; 
Basic Toolkit, a pro¬ 
grammers aid; System 
Doctor, a computer diag¬ 
nostic program; Check¬ 
book II, cassette based 
personal finance; Information System, an 
“in-mem” data base manager; Analysis Pad; a 
columnar calculator; Terminal Control, for 
RS-232 tele-communications; Exerciser, for 
establishing physical fitness goals and regimens; 
plus, Electric Pencil; Fortran by Microsoft; 
NEWDOS +; and of course, the Library 100. 
Details in full are included in SYSTEMS 
EXTENSIONS. 

We at TBS believe in the microcomputer revolu¬ 
tion. Ourpurpose is to serve you, the microcom¬ 
puter owner and user, by supplying the necessary 
items you need. To this end we have published 
SYSTEMS EXTENSIONS, and it is available 
nationwide through TBS dealers and Radio Shack 
Associate stores for only $3.00. For further infor¬ 
mation please call us at the number below. 


The Bottom Shelf, Inc. 
P.O. Box 49104 
Atlanta, Georgia 30359 
Phone: 404-939-6031 


SYSTEMS „„ 
EXTENSIONS 


For TRS-80 and Other Microcomputer Systems. 



Computers of the Past 
Computers of the Present 
Computers of the Future 
Methods to Program Your System 
Software Background Report 
Preparation for Programming 


Review of the Electric Pencil 

The Diskette Revolution 

The TRS-80 and the Business Community 

Computer Aided Instruction 

The Microcomputer and the Wall Socket 

Level II Index 


Standards for Professional Programming Random Ramblings 

Security of Business Data and Programming 

Purchase. Care and Maintenance of the Business Computer 
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A SCHOOL COMPUTER 
Continued from Page 64 

Once the groundwork of BASIC was laid, most of the em¬ 
phasis was on business programs like payrolls, inventories, 
depreciation schedules, etc. Many left the last session with 
hopes of having more opportunities. It turned out to be a 
great way to help bridge part of the gap between the schools 
and the community. 

The greatest obstacle to getting the best use from the sys¬ 
tem is probably time. It is unbelievable how much time it 
takes to maintain a system and to develop good software for 
specific needs. 

A second obstacle or problem which should be resolved 
before the delivery of the computer is what is it going to be 
used for and by whom? I would definitely suggest that one 
individual be delegated as a “system manager’’ and be in 
charge of maintenance, supplies and, if available, I.D. and 
passwords. It becomes very easy for a teacher to send a few 
students into the computer room unsupervised if their work 
is done or if a test is being discussed which the students 
missed. What an opportunity for a teacher to become 
popular by signing on for the students with privileged I.D. so 
the students can run “anything.” 

From personal experience, I would also highly recom¬ 
mend limiting entertainment programs to before or after 
school hours. The computer has a lot of potential for educa¬ 
tion, but the device was not purchased by the district to enter¬ 
tain the students. 

A third area which needs attention before computer delivery 
is a method of cataloging all programs which provides the 
“name” of the program, what input is required, and what out¬ 
put can be expected. At the same time, make some provisions 
for duplication or “back-up” of any programs worth saving. 
We have prepared special disks for each subject area as dupli¬ 
cates as well as a listing and sample run of each program. 

One last area of consideration is the need for repair and 
maintenance. Once again we have been fortunate in that our 
district has purchased a service contract with DEC and they 
have been very responsive to our needs. Downtime can be 
irritating if you are in the middle of some integrated work be¬ 
tween class and computer. Make provisions in advance as to 
where to get it repaired and how long it will take.D 


ALPHA MICRO SYSTEM 
Continued from Page 87 

Included is an integrated set of programs for Accounts Receiv¬ 
able, Accounts Payable, Payroll, General Ledger, and Order 
Entry/Inventory Control. These programs are so general in 
nature that there is probably no single business which would 
want all the features of all programs simultaneously. 

ALPHA MICRO - TOO MUCH FOR YOU? 

Depending upon your experience, the Alpha Micro sys¬ 
tem can be either more or less difficult to understand than a 
more ordinary small business or hobby computer. If you 
come from a background of large computer installations 
where concepts of user priority, background jobs and multi¬ 
ple peripheral devices ar£ familiar, you will be right at home 
with this machine. If, on the other hand, you have managed 
to avoid until now the world of computers altogether, you 
will find this computer more confusing than most. 

In its flexibility, however, lies Alpha Micro’s great appeal. 
Expansion to larger sizes and more capabilities (at a cost, 
certainly) is far less bounded than what is usual in the small 
computer category. Even if you have no grandiose expan¬ 
sion plans, you may find that the rewards of having a system 
in this class working for you far outweighs the pain of learn¬ 
ing how fo live with it. □ 

Alpha Micro is at 17881 Sky Park North, Irvine, CA 
92714. Telephone is (714) 957-1494. 


STIK 

IT.... 
••to your 


That's right! Esmark's VIDIET-STIK light pen now has the TRS-80 
CONNECTION for LEVEL I & II. Your 4K to 48K TRS-80 System will 
come alive under your VIDIET-STIK within minutes of its arrival. 
That's because there are no wires to solder or traces to cut. 
Your up and running as fast as you can plug the interface into 
your system's cassette EAR-jack, CLQAD our custom LIGHT-WAVE 
demonstration software and RUN. And because the interface has a 
plug for your recorder, you won't have to unplug it again vrfien 
loading your other software tapes. The inteface allows them to 
pass right thru whenever your not using the pen. Its' exclusive 
"switched tip" design means the pen's electrically isolated from 
your system when it's not in use. Just point’& press! It's that 
simple...Plug, CLQAD and RUN. And have we got the softv«re for 
you to RUN with! Our demonstration tape includes a calibration 
program (used to adjust the CRT's brightness and contrast) plus 
STIK-TAC-TOE, AWARI and TCWERS. TWo challanging games and a 
puzzle that will keep grownups and children Stik'ing it to 
your TRS-80 for hours. And there are instructions provided so 
you can begin writing your own light pen programs (lightware) 
for fun or profit (Level II). Or, just sit back and enjoy our 
LIGHT-WAVE tapes each month. Esmark's unmatched commitment to 
lightware can bring you up to five new games, puzzles, drills 
fit educational quizes or simulations each month. Ttiis month's 
LIGHT-WAVE release is: 


T 

R 

S 

i 

8 

0 



LIGHT-PAK 2 - LIGHTPEG (4 peg-jump puzzles) 

| FVEL II ENDRUN (Othello with a 'twist') 

LIFE9 (Convey's LIFE with mutations) 

Price: $ 19.95 (including postage & handling) 



Order yours now and we'll include a free copy of FLASHBACK, 
Esmark's newsletter dedicated to the latest news in lightware 
applications. And, don't forget to tell your friends. The 
VIDIET-STIK can also be ordered for use on most other micro 
systems using the following processor chips: 

8080 Z80 6800 6502 


All that's required is a standard cassette jack leading to 
Ground and a readable single bit input port. Driver software 
is provided along with instructions for writing lightware 
applications. And tell your local Dealer that Esmark's got 
a Dealer package he won't want to miss out on. Delivery is 
3 to 6 weeks from receipt of your order. C.O.D.'s are $3.00 
extra but will be shipped within two weeks. All prices are 
F.O.B. Mishawaka, Indiana. Indiana residents add 4% state 
sales tax. 


ALSO COMING FROM ESMARK: 

[ ] TRS-80 Printer Interface (Cassette EAR-jack interface for 
all RS232 printers. Includes LLIST & LPRINT software) 

[ ] TRS-80 RS232 Communications Interface (Makes your TRS-80 
a full I/O terminal to timesharing systems the world 
over. Gives you intelligent or dumb terminal capabilites 
at 110 or 300 BAUD. Also includes Printer Interface 
above with 20 mA current loop & TTL level I/O options.) 

- TRS-80 is a trademark of the Tandy Corporation - 




507E. McKINLEY HWY. MISHAWAKA, IN 46544 
(219) 255-3035 
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The NEW Owners Of 


ANNOUCE: 


Radio Hut 

P.0. BOX 2015 GARLAND, TEXAS 75041 
ORDER BY PHONE—214-324-5509 


THE RETURN OF 

RADIO HUT 
SUPER SPECIALS! 


The EXPANDORAM is available in versions 
from 16K up to 64K, so for a minimum in¬ 
vestment you can have a memory system 
that will grow with your needs. This is a dy¬ 
namic memory with the invisable on-board 
refresh, and IT WORKS! 

• Bank Selectable 

• Phantom 

• Power 8VDC, +16VDC, 5 Watts 

• Lowest Cost Per Bit 

• Uses Major Brand 16K RAMS 

• PC Board is doubled solder masked and 
has silk-screen parts layout 

• Extensive documentation clearly written 


• Complete kit includes all Sockets for 64K 

• Memory access time: 375ns, Cycle time: 
500ns. 

• No wait states required 

• 16K boundries and Protection via Dip 
Switches 

• Designed to work with Z-80, 8080, 8085 

CPU's 

EXPANDORAM 64K Kit (16K Ram) 


16K.S219.00 

32K. S279.00 

48K.S359.00 

64K. $419.00 

WITHOUT MEMORY .$159.00 


SD EXPANDORAM 



We carry a full line of SD Systems Products. Please write for catalog or call for prices 


PROM-100 

PROM Programmer Board 

The PROM-100 Programmer is a development tool 
for S-1 00 Bus computer systems. The Zero Insertion 
Force Programming Socket extends above the card 
cage height for easy access to PROM devices. Soft¬ 
ware verifies PROM erasure, verifies program load¬ 
ing and provides for reading of object file from Disk or 
PROM and programming into PROM/EPROM. Fea¬ 
tures include: On-board generated 25vdc Program¬ 
ming pulse, TTL compatible, maximum programming 
time for 16,389 bits is 100 seconds. Programs: 2708, 
Intel 2758, 2716, 2732 and Tl 2516. DIP Selectable 
EPROM type. 

PROM-100 Board Kit S 149.95 


NEW ! First Time Offered 
MPB-100 Z80 CPU Board Kit 

The MPB-100 provides a Z80 microprocessor based 
CPU for S-100 Bus systems. Front panel usage is 
optional making the MPB-100 suitable for upgrading 
existing systems to Z80 level. A PROM socket is 
provided on-board which makes the MPB-100 adapt¬ 
able to process control applications. Features include: 
Power-on Jump to 4K boundaries, 2 Megahertz or 4 
Megahertz operation, optional wait states, on-board 
PROM socket. 

MPB-100 Kit $ 199.00 


“VERSAFLOPPY” KIT 

The Versatile Floppy Disk Controller 

Only $139.00 

FEATURES: IBM 3740 Soft Sectored Com¬ 
patible. S-100 BNS Compatible for Z-80 or 
8080. Controls up to 4 Drives (single or 
double sided). Directly controls the following 
drives: 

1. Shugart SA400/450 Mini Floppy 

2. Shugart SA800/850 Standard Floppy 

3. PERSCI 70 and 277 

4. MFE 700/750 

5. CDC 9404/9406 


BOWMAR 4 DIGIT READOUT 
ARRAY 

4 Jumbo .50" Digits In One " Stick 7 

The Bowmar Opto-Stick. The best readout 
bargain we have ever offered. Has four com¬ 
mon cathode jumbo digits with all segments 
and cathodes brought out. Increased versa¬ 
tility since any of the digits may be used inde¬ 
pendently to fit your applications. Perfect for 
any clock chip, especially direct drive units like 
50380 or 7010. Also use in freq. counters. 
DVMs etc. For 12 or 24 hour format. (With 
colons and AM/PM indicator.) 



VDB-8024 

Video Dispaly Board 

The VDB-8024 features its own on-board Z80 
microprocessor. This gives the capability of 
using software (included in ROM) to control 
functions and enhancements without interfer¬ 
ence with the computer's CPU. Included in the 
special features: 80 characters by 24 lines dis¬ 
play, Keyboard power and interface, Compos¬ 
ite and separate video output, 2K on-board 
RAM, a total of 256 available characters, full 
cursor control, Forward and Reverse Scroll¬ 
ing, Underlining, Field Reverse, Field Protect 
enhancements, programmable characters. 

VDB-8024 KIT $319.00 


TELE TAPE 

Record important telephone con-versa- 
tions now with Tele Tape and your re¬ 
corder. Each time your receiver is pick¬ 
ed up your recorder will automatically 
start! When you hang-up the recorder 
stops. Tape will be extra clear so you 
can refresh your memory at a later date. 
Kit includes everything except the case 
and phono plugs. 

Assembled & Tested Only 
$ 29.95 


MINIATURE SPEAKER 
SPECIAL! 

2 INCH —.8 OHM. 
PERFECT FOR CLOCKS' $.79 


TO -5 HEATSINKS* 

Similar to Thermalloy 2205G 
Finned with insert. 

5 for $1 

ROCKER SWITCH* 
HEAVY DUTY 
S.P.D.T. 3A. 125V.A.C. 
New, modern styling! 5 for $1 


Z80 STARTER KIT 

SD System’s Z80 Starter Kit enables the novice 
to build a complete microcomputer on a single 
board. Featuring the powerful Z80 microproces¬ 
sor the Z80 Starter Kit features: • Keyboard and 
Display • Audio Interface • PROM Programmer 
• Expansion and Wire Wrap Area • On Board 
RAM • 4 Channel Counter/Timer • Z-BUG 
Monitor in PROM • I/O Ports. 


This month’s Special: 

$219.95 Kit $369.95 A&T 


SBC-100 

SINGLE BOARD COMPUTER 

The SBC-100 provides a complete micro-computer.on a single 
board! The Z80 microprocessor is used as the heart of the 
SBC-100. The SBC-100 meets all the requirements of a Z80 
CPU board with the added features of I/O ports, counter/timer 
channels, on board RAM, provisions for PROM/ROM and a 
software programmable baud rate generator. S-100 Bus com¬ 
patible, the SBC-100 features are: 8K bytes of available 
PROM. 1024 bytes on-board RAM, Serial I/O with both synch¬ 
ronous and asynchronous operation, Parallel I/O ports, Op¬ 
tional Vectored Interrupts, and Four Counter/Timer Channels. 
SD Monitor available for RS-232 and Video Terminals. Disk 
based system software also available. 

SBC-100 KIT $219.00 


COMPUTER CORNER 

CPUs 


Z80 . 

Z80A . 


.10.99 

.13.99 

21 14 (300ns) 
Z80PIO ... 
Z80CTC ... 
2708 . 

4115 . 

4116 . 

RELATED CHIPS 

.5.99 

.9.95 

.11.95 

.8.99 

. .8 for 34.95 
. .8 for 80.00 

1771 . 

DISC CONTROLLER 

.29.95 


TERMS :Add 30e postage, we pay balance. Orders under $15 add 
75c handling. No C.O.D. We accept Visa, MasterCharge, and Ameri¬ 
can Express cards. Tex. Res. add 5% Tax. Foreign orders (except 
Canada) add 20% P&H. 90 Day Money Back Guarantee on all items 


Color Burst Crystal (3.57MHz) . 89c 

While in Dallas visit our retail store at Treehouse Shop¬ 
ping center. Garland Road and Jupiter. 
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Since we have investigated the microprocessor as a basic 
component, and compared certain facets of various 
memories, isn’t it about time we leap into the main subject of 
microcomputers? Not quite. Since the real World is analog 
by nature and our major computing tools today are digital, 
we must first examine system processes that will allow analog 
information to be changed into digital information arid, con¬ 
versely, digital into analog. 

This month’s tutorial covers analog to digital converters 
(ADC), digital to analog converters (DAC) and concludes 
with a general discussion of encoders and decoders. 

DATA 

Analog data is represented in a continuous form in Figure 
1 a. Digital data is represented in a discontinuous form iri 
Figure 1 b. Voltage/current information in both analog and 
digital form are illustrated in Figure 123. (Note: Figure 123b 
is not the digital representation of Figure 1 23a.) Notice that 
in both graphs voltage or current is plotted against time. 




Figure 123. 


In Figure 123a this amplitude varies in an uninterrupted 
manner (continuity), and in Figure 123b the voltage or current 
amplitude varies in an interrupted sequence (discontinuity). 

Analog Data 

A few examples of analog data representation are: 

1. temperature 4. rotation 

2. light 5. sound 

3. pressure 6. velocity 

Generally in the case of heat, light, sound and mechanics, 
these energies have to be first transformed into analog cur¬ 
rents or voltages by a sensor (transducer) then processed as 


analog information. If these facets of our physical world are 
to be processed digitally, then their analog representation 
has to be converted into digital representation by an analog 
to digital converter (ADC). 



Digital Data 

In contrast to analog figuration, digital representation of 
quantity and measurement is in discrete steps (pulses). This 
discrete step concept in combination with the implementa¬ 
tion of the binary numbering system and Boolean algebra is 
what led to the development of the digital computer. Our 
analog overview gives us somewhat of an idea about what is 
fed into the digital computer. 

Now once the computer (or controller) has processed this 
information it may either store this data or feed it back to the 
outside world through peripheral devices. In many cases 
these peripherals are analog machines or components such 
as printers, plotters (graph and pictorial), control actuators 
and metering devices whose inputs require data in analog 
form. Due to current technological advances, there are, 
however, certain peripheral devices that operate directly from 
digital information and do not require a converter. 

Our tutorial shall commence with the subject of digital to 
analog converters, in order to build a foundation for A/D 
conversion. As we shall see later, the A/D converter utilizes 
as part of its structure a D/A converter. 

The intent of our discussion is to acquaint ourselves with 
the aspects of process conversion from a general viewpoint, 
not an in-depth study. The conversion field is a rather com¬ 
plex one and among those companies specializing in these 
requirements are Analog Devices, Norwood, Massachusetts 
and Burr Brown, Tucson, Arizona. 
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DIGITAL TO ANALOG CONVERTERS (DAC) 

From a point of simplicity, there are two basic approaches 
from which to obtain an equivalent analog output from a 
digital source. In both cases, a network of resistors is in¬ 
volved, digital bits (data) are fed into the network and the out¬ 
put is an analog summation (in steps). Figure 125 illustrates 
the two resistive networks. 


MSB DIGITAL INPUTS LSB LSB DIGITAL INPUTS MSB 



(R2R) 

Figure 125. 


As we look at the illustration, it is apparent that we have a 
simple Ohm’s Law involvement. Our concept of current 
here will be electron flow from ground to a more positive 
source. Consider the digital inputs the more positive source, 
and submitted simultaneously (parallel) at a certain rate (fre¬ 
quency). A resistive leg conducts on a high (1) and does not 
conduct on a low (0). A one represents a positive voltage and 
a low represents the same potential as ground. In Figure 
125a, a digital input of 1001 leg MSB and leg LSB would 
cause a sum of currents flowing through R L sufficient 
enough to cause a voltage drop that was in proportion to the 
digital input. A digital input of 1111 would cause an even 
greater voltage drop across R L . As our digital inputs vary, so 
would the voltage vary in steps across R L , either increasing 
or decreasing. 

The same action takes place in the binary ladder, Figure 
125b. Notice that there are five different values of resistance 
requires for the resistive ladder whereas with the binary lad¬ 
der only two are required. 

In addition, the R2R network favored as the input im¬ 
pedance of the binary ladder appears more constant to each 
digital source. 



Figure 126. Analog output versus digital input. 


Figure 126 illustrates relative analog output from either 
circuit. This is a step voltage version and if the average were 
drawn from step point to step point, a smoother rendition 
would result. From an analog viewpoint we may consider the 
moving picture (motion picture), where motion is captured in 
discrete steps (the number of steps dependent on whether 
sound accompaniment is required). 

Let’s say each second of motion is captured on film by the 
camera at the rate of 24 still pictures (frames) per second. If 
we viewed these same 24 discrete pictures individually, we 
would see each frame shows a slight displacement of motion 
(by ^4 of a second), in steps. The conversion analogy here is 
continuous (analog)-to-discontinuous (digital). 

Now take the same number of still pictures and run them 
through a device (film projector) at a rate say 24 pictures per 


dmttiium has 

ARE YOU COMPUTER 
LITERATE? 

by Karen Billings and David Moursund 

Two professional educators with a firm belief in the 
necessity of computer literacy lead the reader 
through an enjoyable and informative exploration of 
the world of the computer. Chapter quizzes and a final 
exam help the reader chart his or her progress in the 
self-instruction course. 

ISBN 0-918398-20-0 $6.95 paper 

PROBLEM SOLVING WITH 
CALCULATORS 

By Karen Billings & David Moursund 

Learn all about calculators while you improve your 
math problem-solving skills. Develop your speed and 
accuracy and learn what to calculate, when to 
calculate and intepret the results. 

ISBN 0-91 8398-30-4 $6.95 paper 






Smarts! 

AND OUR ALL-TIME 

BEST-SELLING 
INTRO TO BASIC . . . 

INSTANT BASIC 

by Jerald R. Brown 

Acclaimed by educators and users alike, this easy-to- 
read, informal approach to DEC’S BASIC PLUS 
language is the painless way to learn BASIC 

ISBN 0-918387-21 -5 $9.95 paper 

To order these books, or for more informa¬ 
tion write: dilithium Press, Box 92, Forest 
Grove, Oregon 97116. Add 50<r postage 
& handling for each book you order. 

DEALERS: WRITE FOR INFORMATION ON 
PLACING dP TITLES IN YOUR STORE 
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second. We have the illusion of motion. Here the analogy is 
conversion of discontinuity (digital) into continuity (analog). 

TERMS - D/A CONVERTER 

RESOLUTION: A measure of the smallest possible incre¬ 
ment of change in the analog output that follows a change 
in the digital input. 

ACCURACY: A ratio of the actual analog output voltage to 
the theoretical analog output voltage. 

SETTLING TIME: Time required following a digital input 
change for the output of the converter to reach within a 
fraction of the final value. 

STAIRCASE: A voltage or current waveform increasing in 
equal increments as a function of time. 

QUANTIZE: The conversion of a continuous waveform 
(analog) into a series of discrete steps (digital). 

QUANTIZING ERROR: The inherent error resulting from 
step representation of a continuous variable. The greater 
the number of steps (digital bits) the smaller the error. 



The block diagram in Figure 127 is representative of a 
practical 4-bit converter. The simplest converter would be 
that of a resistive ladder whose output was tied to the input of 
a summing amplifier. 

The smallest increment of voltage in the analog output is 
determined by the least significant bit in the ladder. For a 
4-bit ladder the smallest incremental change handled would 


be y 16 and for a 10-bit ladder the smallest increment of 
change would be y 10 24 - Say in both cases the full scale 
voltage (digital source) is 16 volts, then the smallest change 
in the output voltage of the 4-bit converter would be one 
volt. For the 10-bit converter the smallest change in output 
voltage that can be realized is 15.6 millivolts. Resolution 
may be expressed in percentage as well as voltage. 

(a) 4-BIT LADDER 1 volt step x 100 = 6.25% 

16 V FULL SCALE 

(b) 10-BIT LADDER 15.6 Millivolt ste px 100 = 0.0975% 

16 FULL SCALE 

The output deviation away from the theoretical analog output 
is referred to as the accuracy of the converter. Factors affect¬ 
ing the accuracy are due to ladder resistive tolerances, the 
reference power source, and parameters surrounding the 
summing amplifier. 

TERMS - A/D CONVERTER 

TRANSDUCER: A device that converts energy from one 
form to another. 

RESOLUTION: Whereas the A/D converter utilizes a D/A 
converter in its circuitry, the resolution will be the same as 
that of the D/A converter. 

ACCURACY: The closeness with which the digital output 
approaches the analog input. 

COMPARATOR: A dual input device (amplifier) that com¬ 
pares two inputs, whereas the output is either in accordance 
or discordance. 

CONVERSION TABLE: A measurement of the length of 
time it takes the A/D converter to produce a digital output. 

COUNTER/RAMP TYPE A/D CONVERTER 

A counter type of an A/D converter is represented by the 
block diagram of Figure 128. Here we see that the A/D con¬ 
verter is a little more involved than the D/A converter by itself. 

The starter pulse serves a two-fold purpose: first it resets 
the counter, and second it gates a control circuit that feeds 
the counter pulses (clock) to start it counting. Since a 4-bit 
counter is utilized here, the digital output varies from 0000 
to 1111. This digital count is then fed to level amplifiers to 
assure the individual pulses in the count representation are of 
the same voltage level. 

These digital count pulses are then fed to the ladder net¬ 
work where conversion takes place. The output of the ladder 
is an analog step voltage which is utilized as a reference 
voltage. This reference step (staircase) is then applied to one 


TRS- 80 * BOOKS ? 

If you’ve been running all around 
town looking for books to interface 
with your TRS-80, then look no 
more . . . dilithium Press has ’em!! 

INTRODUCTION TO TRS-80 
GRAPHICS by Don Inman 

Our best selling TRS-80 book to date and no wonder. 

From line drawing through geometries and moving 
figure animation its graphics made simple with ex¬ 
planation and examples. A must for the TRS-80 
owner! 

ISBN 9-918398-18-5 $8.95 paper 

MICROSOFT BASIC by Ken Knecht 

The BASIC book for TRS-80 users! A complete intro¬ 
duction and tutorial on programming in MICROSOFT. 

Save valuable programming time and effort with this 
valuable little tool. 

ISBN 0-91 8398-23-1 $8.95 paper 





dilithium 

has ’em! 

32 BASIC PROGRAMS FOR 
THE TRS-80 by Tom Rugg S. Phil Feldman 

Full documentation for a variety of programs including 
Games. Math. Educational Exercises. Applications 
and Graphics and Miscellaneous programs all bug-free 
and ready to key into your TRS-80. Alterations are 
easy-tomake too and the authors show you how. 

ISBN 0-918398-27-4 $15.95 paper 

To order, or for more information write: 
dilithium Press, Box 92, Forest Grove, 
Oregon 97116. Add 50<t postage and 
handling for each book you order. 

* TRS-80 is a registered trademark of the Tandy Co. 

DEALERS: WRITE FOR INFORMATION ON 
PLACING dP TITLES IN YOUR STORE 
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Figure 128. A/D converters 


of the inputs to the comparator; the other output is fed by the 
external analog voltage. 

The output of the comparator changes state at the voltage 
point where the external analog voltage and the analog 
reference step voltage are equal. This change of state of 
comparator output feeds the control circuitry which in turn 
blocks the pulse train triggering the counter. The digital out¬ 
put of the counter is now the digital equivalent of that point of 
the external analog input. 

The next conversion pulse starts the conversion process all 
over again, producing a number of digital values which are 
representative of measurement points of the analog voltage. 

There are many other methods utilized in the process of 
A/D conversion in addition to the counter method shown, 
among these methods are: 

1. Direct comparison (simultaneous) 

2. Continuous 

3. Successive approximation 

4. Dual slope integration 

ENCODERS AND DECODERS 

In the realm of spoken languages we run across two terms, 
translate and interpret. By definition, the term translate is 
defined as: change, convert into, rework. Conversely, the 
term interpret is defined: explain, define. In our digital world 
we use the terms encode and decode. 

In a sense, when we put information into digital represen¬ 
tation we are encoding (translating) and when we decode, we 
are taking digital information and defining (interpreting) it in 
another representation. As you can see, our point of 
reference is digital form. A/D converters are often looked 
upon as encoders and the D/A converter as a decoder. 

In computer structures (including peripherals) there are 
certain requirements to be fulfilled by either translation (en¬ 
coding) and interpretation (decoding). In the subsequent 
tutorials on microcomputers, the applicable encoders and 
decoders will be discussed. 

Next month we can initiate our “leap” into the subject of 
Digital System Operation where investigation of timing and 
operating cycles takes place.□ 


SUMMARY/QUIZ TUTORIAL #7 

1. Analog data is generally represented by (A) con¬ 
tinuous form; (B) pulse form; (C) discontinuous 
form; (D) discrete form; (E) interrupted form. 

2. Sound is converted into digital form by (A) an 
A/D converter; (B) a D/A converter; (C) a trans- 
ducer/AD converter combo; (D) a transducer; 
(E) sensor. 

3. Digital information is generally fed into a binary 
ladder in (A) serial form; (B) parallel form; (C) 
series parallel; (D) paralleled series; (E) para- 
serial serial form. 

4. The voltage output of a resistive ladder is (A) 
sinusoidal; (B) an analog step voltage; (C) digi¬ 
tal; (D) discontinuous; (E) in sawtooth form. 

5. Digital data can generally be described as being 
(A) in pulse form; (B) interrupted form; (C) dis¬ 
continuous form; (D) discrete form; (E) in all of 
the above forms. 

6. The smallest increment of voltage change that 
can be realized by a 4-bit ladder with a full scale 
voltage of 5 volts is (A) 312 millivolts; (B) 3.12 
volts; (C) 1 volt; (D) 5 volts; (E) 0.5 volts. 

7. The percentage of resolution for the 4-bit ladder 
in question number 6 is (A) .312%; (B) 3.12%; 
(C) 10%; (D) 6.24%; (E) 6.312%. 

8. Which of the following D/A converters has the 
best resolution capabilities: (A) 8-bit; (B) 10-bit; 

(C) 12-bit; (D) 4-bit; (E) 16-bit. 

9. In the counter type of A/D coverter the analog 
voltage staircase is used to (A) trigger the 
counter; (B) generate the start signal; (C) reset 
the counter; (D) generate the clock pulses; (E) as 
a reference analog voltage. 

10. The A/D converter is sometimes considered (A) 
a decoder; (B) a transducer; (C) an interpreter; 

(D) an encoder; (E) an inverter. 

11. Please rate the seventh unit of the NTS/INTER¬ 
FACE AGE Mini Series. (A) Excellent; (B) Good; 
(C) Average; (D) poor. 
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Storage Technology: 


Solving 50% of a 

Problem 



By Carl Warren, Editor-in-Chief 



The one area of computer technology that has been a ma¬ 
jor stumbling block in the establishment of huge databases is 
the actual devices and media used. 

As early as 1947, at Harvard University, storage was a ma¬ 
jor consideration on the Mark III series computers. Paper 
tapes, along with a steel oxide magnetic tape, were used as 
mass storage devices. By 1949, on the Univac BINAC sys¬ 
tem, steel oxide tape had found almost universal acceptance. 
There were problems associated with the steel oxide tape, 
and early computer professionals found that it had a short life 
expectancy. For important data storage and archive-keeping, 
paper card decks and paper tape seemed to fill the gap; at 
least for a time. 

As the computer industry grew and began to be used more 
and more in business, the necessity of being able to retrieve 
data quickly became of prime importance to the computer 
user. Around the mid sixties, most major airlines were using 
computers to inventory seat space. American and Eastern 
Airlines pioneered the PARS — Passenger Airline Reserva¬ 
tion System — which not only inventoried the number of 
available seats, but also allowed the creation and retrieval of 
passenger name records — PNRs. 


This opened up a new era of data processing for the airline 
industry in particular, and for business data processing in 
general. More importantly, it demonstrated that digital com¬ 
puters using high speed storage devices could be used as an 
interactive business tool. 

Like many things in the data processing world, as more cap¬ 
ability was offered, more was expected by the end user. The 
spectrum of storage devices changed drastically, particularly 
in the modern era of data processing with massive databases. 

CURRENT TECHNOLOGY 

Today’s marketplace is demanding even more of the com¬ 
puter and storage device maker. And they are more than 
prepared to meet the challenge. 

Shugart Associates, probably the best-known disk manu¬ 
facturer, was formed in 1973 with the idea of becoming the 
largest independent flexible (floppy) disk drive manufacturer, 
a goal which they have easily achieved. 

The drive that Shugart is best known for is the SA 400, a 
5.25-inch flexible drive designed to work with the small 
microcomputer systems. This drive provides a fair amount of 
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Figure 1. Various functional features of SA 850/851 
drive. Provided courtesy of Shugart. 
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storage capability yet falls far short of what is necessary to 
meet most business needs. 

Shugart has, however, developed products designed to 
meet the various storage requirements of the growing data 
processing community. These products include the SA 850 
double-sided floppy drive, SA 450 double sided minifloppy, 
and the new SA 4000 fixed disk drive. Like most computer 



products, there has been a reverse pyramid growth effect, as 
shown in Photo 1. This is because different generations of 
users require different generations of hardware and capability. 



PHOTO 2 SA 850/851 double density flexible 
drive. Courtesy Shugart 

The SA 850 Flexible Drive 


PHOTO 1 The generations of storage capability — 
SA 400 to SA 4000. Courtesy Shugart 


.■■■■—... 






The SA 850 flexible drive is a significant entry into the disk 


marketplace since it does offer high density recording, up to 




SOME NOTES ABOUT DISKS 

People have a tendency to view high technology 
items such as disks with a great deal of trepidation, 
assuming that they would never be able to have an 
understanding of what makes the system work. Disk 
technology is probably one of the least awesome tech¬ 
nologies used in the computer industry, since it is a 
direct outgrowth of the average phonograph. 

To understand disk systems, think of the family 
stereo. There is a turntable with a spindle in the center 
to hold the record. A disk drive is designed in a similar 
manner. The disk, which looks like a 45 rpm record 
for 5.25-inch disks and about the same for 8-inch 
disks only larger, is held in an envelope to protect the 
magnetic surface. The disk fits on a spindle inside the 
drive that turns it at high rotational speeds several 
times faster than a conventional record player. 

The record player has an arm with a needle to ride in 
the grooves on the record to pickup the recorded 
music. Within a disk system, the needle is replaced 
with a special head that is designed to vibrate at much 
higher speeds than could be achieved by a needle ar¬ 
rangement. 

This head, made of special crystals, is mounted on 
an arm called a positioner. It is controlled by an actua¬ 
tor. The positioner moves the head across the media 
laterally to specific areas as requested by the computer 
programs. 

Floppy or flexible disk systems allow the head to ride 
directly on the media when the system is in operation, 
much like a phonograph. Hard disk systems, which 
use special lubricated media and rotate at much higher 
speeds, use flying heads. As the system operates, the 
read/write heads float a hair’s breadth above the mag- 




Figure 1. 
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160,000 characters on a removable media. The drive, 
Photo 2, uses a ferrite barium titanate head and a new 
FastFlex™ actuator which is designed to provide faster ac¬ 
cess speeds. Figure 1 shows the various features of the SA 
850 drive. 

FIXED DISK TECHNOLOGY 

Even with all the improvements in flexible disks, from reli¬ 
ability to recording density, they still do not provide sufficient 
storage for all business needs. Fortunately, the necessary 
storage capabilities do exist with hard or fixed disk 
technology. 

The three companies with the most significant hard disk 
offerings are: Shugart’s SA 4000 14-inch hard disk, 
Pertec’s 8-inch D8000, and New World’s 8-inch MIKRO- 
DISC™. All three of these hard disks use Winchester or 
3350 technology. 

This technology, developed by IBM, uses non-removable 
media with a flying read/write head. The media is a ferrite 
coated aluminum platter that is coated with a special lubri¬ 
cant to prevent media damage when the head takes off and 
lands during start and stop sequences. Due to the nature of 
Winchester-type drives, a sound similar to the winding up of 
a jet engine is heard when the system is first activated. 

Shugart bills their SA 4000 as the natural evolution in disk 
technology. It is a 14-inch drive incorporating low mass 
Winchester-type flying heads. The disk allows for up to 29 
million characters of storage at a cost of less than $2,000 to 
the Original Equipment Manufacturer (OEM). 



PHOTO 3 SA 4000 fixed disk. Courtesy Shugart 


The drive as designed is primarily for the high end data 
processing center that requires high track density and ease of 
retrieval. The SA 4000, Photo 3, is a closed system as Win¬ 
chester technology dictates. It uses the FastFlex actuator. 
The platter rotates at 2,964 RPM. 

THE 8-INCH HARD DISKS 

Within the scope and nature of changing storage tech- 
nologies, the 8-inch fixed disk was the next obvious transi- 



Functional operation of disk system. Courtesy Pertec 



PHOTO 1 Example of recording tracks on 
floppy disk media. Courtesy Verbatim 


netic surface. Consequently, a great deal of care must 
be taken to ensure that the unit is not in a dirty environ¬ 
ment. The manufacturers of hard disk systems encase 
the media in special enclosures and provide sophisti¬ 
cated filtering systems to prevent contamination. 

For both flexible and hard disks, the information 
contained on the magnetic media is read just about the 
same way a phonograph record’s information is inter¬ 
preted. The head or needle comes across the informa¬ 
tion, vibrating at a specified frequency that directly 
translates into some meaningful information, music, or 
in the case of disks, data. This information is then sent 
to other electronics in the system that format it into 
some understandable form — sound from the phono¬ 
graph or a computer display from a disk.D 
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tion. As mentioned, Pertec and New World’s fixed disk en¬ 
trants fall into this category. Both use Winchester technology 
and high speed data transition read/write circuitry. From 
these basic points on, the two drives differ as much as night 
and day. 

THE NEW WORLD MIKRO-DiSC 


The MIKRO-DISC, introduced by New World Computer 
Company, is the first fixed disk drive for less than $1,000 in 
OEM quantities. The new disk system allows for up to 2.1 



PHOTO 4 MIKRO-DISC™ twenty read/write heads. 
Courtesy New World 


million characters of storage and high speed data access. 

The unique feature of the MIKRO-DISC is the twenty 
read/write heads, as shown in Photo 4. This feature means 
that over 250,000 characters of data are available on one 
disk rotation. This improves data throughput and makes the 
unit extremely acceptable for industrial control applications. 
The secret to the data flow lies not only in the 20 read/write 
heads but also the short-stroke stepping motor that provides 
for a head positioning time of approximately 5 milliseconds. 

PCC’s D8000 8-inch Fixed Disk 

The D8000 8-inch fixed disk recently introduced by Pertec 
Computer Corporation Peripherals Division, represents a 
significant advancement in the disk storage arena for Pertec. 
To fully understand the significance of the D8000 drive, the 
total storage picture must be viewed. 

Storage systems fall into two distinct types: tape and disk. 



PHOTO 5 MIKRO-DISC™ relative physical size of 
disk. Courtesy New World 


Tape includes vacuum column drives, tension arm tape 
drives, 3M/Phillips cartridge systems, and streamer tape 
systems. Pertec has maintained a lead in the tape transport 
business with such products as the FT 6250 tape transport 
subsystem, Photo 6. 

Pertec has taken an approach to cover both tape and disk 
technologies. The reasoning is quite simple from the onset. 
High density disk technology had reached a reasonably satisfac¬ 
tory development state by the time Pertec came on the scene. 
Pertec filled the big hole in the tape market, particularly for 
the so-called super mini market. This was important because 
it provided a means of back-up for the high density disks. 

Through the natural evolution of technology and market 
evaluation, the Pertec direction pointed to filling the disk 
storage gap that existed between the 256,000 to 1.2 million 
character floppy disk and the 80 to 150 million character fixed 
disk systems. Thus was born the genesis of the D8000 
20-million character, 8-inch hard disk system, Photo 7. 

During the planning stages of the D8000, the following 
criteria were established: the physical size of the drive must 
be the same as a dual headed floppy, to make it mechanically 
interchangeable. The unit must operate with the same volt¬ 
ages as the floppy system, and have a storage capacity in the 
20 million character range. To make the unit industry 
acceptable, it should sell for around $1,800 OEM. 


SPINDLE 
& MOTOR 



Figure 2. Cross section of D8000, courtesy of Pertec. 
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MANAGE 

NATURAL LANGUAGE DATA BASE MANAGER 
FOR THE ALPHA MICRO SYSTEM 


Allows processing of files by sentences written in English, rather than by programs written in 
a computer language. For example, you may ask the computer to “List prospects whose in¬ 
terest is houses and whose price is between $60,000 and $90,000 by Zip Code as labels”. 

Definitional capability allows easy categorization of records into terms meaningful to the 
user. For example, telling the computer “DEF: Pasadena Residents: Mailing whose Zip Code 
is between 91101 and 91108 but not 91102” would allow subsequent processing using only 
the words “Pasadena Residents” to refer to that group. User defined terms are unlimited in 
form, length and number. 


Help messages are available throughout the system for user convenience. By simply entering 
a question mark, at any time, the system will respond with a message specifying the type of 
input MANAGE is expecting. Dual question marks will print the message in greater detail. 
Triple question marks will display a complete, menu driven user’s manual. 

Other special features include: user defined, unlimited length fields; access from user pro¬ 
grams via command files; passwords; background processing; and flexible output formatting. 

A new approach to memory management optimizes the mapping of data, and the loading of 
programs, for maximum operating speed in the amount of memory available in the user’s 
system. This is done automatically, and is transparent to the user. Thus thousands of records 
can be stored, ordered, categorized and otherwise processed in a matter of seconds, rather 
than in minutes or hours. Practical applications include: 


Mailing lists 
Market analysis 
Inventory files 
Personnel files 
Customer listing 
Buyer’s Guide 
Budget Analysis 
Price lists 


Real Estate listings 
Quality Control Records 
Telephone directory 
Reservation system 
Mail order management 
Library cross indexing 
Appointment scheduling 
Employment agency files 


A ready-to-use disk, with complete user’s manual, is priced at $1250. A demonstration disk, 
with a maximum capacity of 90 records, is available for $100. Manual only, $5.00. Enhanced 
versions, as they become available, will be available to all users for a copying charge of 
$25.00, including revised manual. 


CompuWest offers complete, turn-key systems with Video terminal, High 
speed printer, 48K memory, and a 10 Megabyte hard disk drive at prices starting at $15,750. 


Compuwest) 

BUSINESS COMPUTERS 

2049 CENTURY PARK EAST, STE 3455, LOS ANGELES, CA 90067 • PHONE (213) 557-1770 


< 
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software*'* 

from RAINBOW 


PIE TEXT EDITOR Machine language, cursor-based text editor 
for 16K Apple. 

• Features format capabilities of most text editors. 


• All commands are control characters. 

• Enables you to define your own function commands. 

Order PIE on cassette: $19.95.on diskette $24.95 


HIGH RESOLUTION CHARACTER GENERATOR Machine Ian 
guage program for16K Apple. 

• Define your own character set and graphic shapes. 

• Complete English upper/lower case character set. 

• Complete Greek Alphabet with upper/lower character set. 

• Scroll, vary window size, invert characters, switch back and 
forth between two character sets. 

Order Hi-Res Char. Gen. on Diskette.$19.95 

FORTE Music Interpreter in Machine Language for 16K Apple. 

• Handles six voices. •Single step capability. 

• Full editing features. ®Trace line numbers or notes. 

• Save songs on cassette or diskette. 


Order FORTE on Cassette 


$19.95 


APPLE Monitor PEELED Everything you wanted to know about 
the Apple Monitor but couldn't figure out. User-written manual in 
plain English clears your confusion.$9.95 

Call or write today for your FREE Apple Software Catalog. B/A 
and Mastercharge accepted. Sorry, no CODs. Add $1.25 Shipping & 
Handling. California residents add 6% sales tax. We ship promptly 
on receipt of your ppd. order. Order from: 

RAINBOW COMPUTING INC. 

Garden Plaza Shopping Center, Dept. 81F 
9719 Reseda Blvd., Northridge, CA 91324 
Telephone (213) 349-5560 


SOFT WARE 
TRS-80 IBM 5110 
ALTOS 
CROMEMCO 

Farm Payroll CPA Gen. Ledger 

Gen. Payroll Accounts Receivable 

Fruit Packer Payroll Job Costing 

Accounts Payable Utility Billing 


TRS-80 
$240.00 each 


ALTOS-CROMEMCO IBM-5110 
$410.00 each $520.00 each 


For sample reports send $6.00 
Money Order, VISA, Master Charge 

COMPUTER SYSTEMS 
DESIGN, INC. 


P.O. Box 735 
Yakima, Wa. 98907 
Call 1-509-575-0320 
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PHOTO 6 Pertec FT6250 tape transport. Courtesy 
Pertec 


Inside the D8000 

The D8000 uses two platters — four surfaces, three of which 
are for data, the fourth is a servo surface. The servo surface 
contains the track information which is pre-recorded before 
the media module is assembled. The servo is essentially a track 



PHOTO 7 D8000 8-inch hard disk. Courtesy Pertec 


following system — the head reads the track information from 
the servo surface and sends it to the servo mechanism. 

Pertec uses a DC rotary motor positioner rather than a 
voice coil to permit head movement in very small in¬ 
crements; as little as one track at a time or as many as 
necessary. Figure 2 is a cross-section view of the D8000 
showing the relative placement of the various functional 
components. Photo 8 shows the DC rotary positioner arm 
and head assembly. 

To enhance the practicality of the drive and reduce inter¬ 
face 1 costs, the D8000 uses a Motorola 6801 microproces¬ 
sor 2 for controlling internal drive functions plus facilitate the 
movement of data to and from the computer’s bus. 3 Figure 3 
is a functional block diagram of the D8000 operation. 

WHY ONLY 50% OF THE PROBLEM? 

With the introduction of innovative disk technologies, a 
paradox has been created. At the high end — large disk sys¬ 
tems with large prices — companies such as Pertec were 
able to provide high density, maximum storage tape subsys¬ 
tems for back up at high end prices. The paradox is that as 
the physical size and prices of disks decrease, and storage 
densities increase, the problem of backup becomes of prime 
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r in Southern California we're Number One!! 1 

COMPUTER COMPONENTS (CCI) OF ORANGE COUNTY, your full 
support computer store presents the finest in personal computers 

send for our 36 page fully illustrated catalog s 3 00 . Save 50C by sending the top one inch of this ad with your order. 



AN INDUSTRY STANDARD 


tippkz computer 


SPECIAL 

13” Color TV 
compatible 
with Apple li 
only 99 00 
with system 
purchase 


Apple li or 
Apple li Plus 
with 16K 
s 1195 




apple ll will change the way you think about computers 
That's because it is specifically designed to handle the 
day to day tasks of education, financial planning, 
building security, scientific calculation, and 
entertainment. APPLE II is appealing and comfortable 
(like other appliances that make your life easier); and it 
brings to personal computing a new level of simplicity 
through hardware and software sophistication. 


INTERFACE CARDS 

Prototyping Hobby Card $ 24 00 

Parallel Printer interface Card 180.00 

Communications Card & DB25 
connector cable 225.00 

High-Speed serial interface card 195.00 

Language System with Pascal 
(48K RAM & Disk ll Required) 495.00 

Applesoft ll Firmware card 200.00 

16 input Analog Card 295.00 

ACCESSORIES 

Disk ll—Drive Only • 495.00 

Disk n—Drive & Controller (32K Min. 

ram Recommended) 595.00 

Vinyl Carrying Case 30.00 

Tape Recorder 40.00 

Programmers Aid No. i Firmware (For 
use with integer BASIC) 50.00 

Clock calendar Card 199.00 

Auto—Start ROM Package (For 
Apple ll Only) 65.00 

Digikitizer Pad by Taios 

(Kitform). 499.00 

High Resolution Light Pen 199.00 

Micromodem (D C. Hayes) 379.00 

12 B WLeebex Monitor 149.00 

cable from Monitor to Apple li 9.95 

13 color tv compatible with 

Apple n 290.00 

Sup-R-Modulator(RF) 25.00 


SOFTWARE FOR APPLE II 

PASCAL from Programma 49 95 

FORTH 49.95 

lisp— from Apple Software Bk No 3 n C 

LISA—interactive disk assembler 34.95 

whatsit—E xcellent conversational data 
base manager 32K 100.00 48k 125.00 

SARGON-Champ of 2nd west Coast 
Computer Falre 19.95 

apple pie—E xcellent text editor 24.95 

forte—M usic editor in hires 19.95 

FASTGAMMON—Excellent backgammon 
game with graphics Tape 20.00 Disk 25.00 
apple 21—Excellent blackjack game 9.95 
BRIDGE CHALLENCER—Computer bridge 14.95 

financial management system 

• Accounts Payable • Ledger Processing 

• Accounts Receivable • Payroll 

• inventory Control • $800 complete 

• $200 Each Package • $10 for Manual 


PRINTER SPECIALS FOR APPLE AND PET 

TRENDCOM 100 with interface for 
Apple or PET 450.00 

LITE PEN used with TV or monitor 
screen 34.95 

ALF Music Synthesizer Boards 265.00 

Supertalker 279.00 

Anadex DP-8000 with tracter 
8 paper width and Interface 
to Apple 1050.00 

Centronics 779-2 for Apple II 
with parallel interface 1245.00 

software (Send for complete Software 
catalog $1.00) 

Dow Jones Portfolio Evaluator 
Stock Ouote Reporter Disk 50.00 

Microchess 2.0 Chess Disk 25.00 

Disk utility Pack with DOS 3.2 2500 

The Controller (General Business 
System) 625.00 

Apple Post (Mailing List System) 49 95 

Bowling Program Diskette 1 5.00 

The Cashier (Retail store Management 250.00 


Checkbook-Cassette 

Applesoft ll Language & Demo 

20.00 

Cassette 

20.00 

ram Test Tape with Manual 

7.50 

Finance 1-2 cassette Package 
Datamover Telepong cassette 

25 00 

(Com. card & Modem Req d) 

7.50 

Microchess 2.0 Chess Tape 

20.00 

Bowling Program Tape 

Pascal with Language System 

15.00 

(48k RAM & Disk li Required) 

495.00 


MISCELLANEOUS 


vinyl Diskette Holder Pages 
(Pkg of 10) 

Diskette Boxes (BA Plastic) 

Diskettes (5 ) 

Apple (Box of 10) 
verbatim (Box of 10) 

DysaniBoxof 5) 

Decals (Rainbow Apple) 
inside Window (2 ) 

Outside Window (2”> 

Outside window d") 

Apple Logo (Rainbow) T-Shirts 
Specify—Men. women, or child (small, 
medium, or large) 


8.50 

4.50 

50.00 

34.00 

25.00 

IOC 

IOC 

5C 

6.00 


Reference Books for Apple and pet Owners 


Programming Manual (MOSTEK) $12.00 

Hardware Manual (MOSTEK) 12.00 

Programming the 6502 (ZAKS) 9.95 

6502 Application Book (ZAKS) .12.95 

Programming a Micro Computer: 6502 (FUSTER) 9.95 

PET Owners Only 

pet user Manual.$9.95 

Hands on BASIC with a pet.14.95 

PET Machine Language Guide 9.95 


Apple Owners Only 


Apple li Reference Manual.$10.00 

Applesoft Manual 10.00 

Programmer s Guide (Computer Station).5.95 

Apple ll Monitor Peeled.9.95 

Software Directory for Apple 

• Business, Finances utility .4.95 

• Games, Demo, Utility.4.95 

Best of Contact 78.2.50 

Programming in PASCAL (Grogono) 9.90 


A PROFESSIONAL BUSINESS SYSTEM 


commodore CBM 



I 


341K 

DUAL DRIVE** 


80 COL. DOT 
MATRIX 
PRINTER 


ACCESSORIES FOR PET 


Commodore PET Service Kit.$30.00 

Beeper—Tells when tape is Loaded.24.95 

Petunia—Play music with PET.29.95 

Video Buffer—Attach another display 29.95 

Combo—Petunia and Video Buffer .49.95 



2001-16B 
$995 

Also 

2001-8 .$795 

2001-16N_$995 

2001-32N $1295 

2001-32B $1295 

** Retrofit kit r 



CBM 2040 
$1295 

Also 

External 

Cassette $95 

PET to IEEE 
cable $39.95 

uired for operation 1 


b ; .flj 


CBM 


CMB 2022 
$995 

Also 

CBM 2023 

Printer $849 

IEEE to IEEE 
Cable $49.95 

th PET 2001-8. 


SOFTWARE FOR PET 


Mirrors and Lenses.19.95 

The states .14.95 

Real Estate 1 &2.59.95 

Momentum and Energy. 19.95 

Projectile Motion.19.95 

Mortgage.14.95 

Dow Jones.7.95 

Petunia Player Sftwr . 14.95 


Checkers and Baccarat 7.95 

Chess 19.95 

Series and Parallel 

Circuit Analysis .19.95 

Home Accounting.9.95 

BASIC Math.29.95 

Game Playing with BASIC 
voi.I,ll.lll .9.95each 


Plus many more. Send for software Catalog $1.00. 


—Prices subject to change— 


COMPUTER COMPONENTS OP ORANGE COUNTY 

6791 Westminster Ave., Westminster, CA 92683 714-891-2584 Telex 182274 

HOurS: Tues-Fri 11:00 AM to 8:00 PM—Sat 10:00 AM to 6:00 PM—Sun 12:00 to 4:00 PM (Closed Mon) 

Master Charge, Visa, B of A are accepted. Allow 2 weeks for personal check to clear. 

Add $2.00 for handling and postage. For computer systems please add $10.00 for shipping, 
handling and insurance. California residents add 6% Sales Tax. 
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INTERFACE CONNECTOR 

Figure 3. Functional block diagram of D8000, 
courtesy of Pertec. 


consideration. The problem is trying to back up 20 million 
characters of information for a reasonable price. 

Currently the only way to back up high density disks is 
with extremely expensive tape subsystems or with multiple 



PHOTO 8 D8000 positioner and head assembly. 
Courtesy Pertec 


flexible drives. Obviously a storage gap has been created 


which in turn is creating research into new backup technolo¬ 
gies and refinement of older existing technologies. 

WHAT THIS MEANS TO THE BUSINESSMAN 

Newer mass storage devices mean that the small business¬ 
man can, within the next few years, really have the power of 
large computer systems for a fraction of the cost. Even pos¬ 
sibly more exciting is that the average business will be able to 
afford to maintain very large databases without worry about 
changing of media or maintaining multiple drives.D 


’Devices such as disk drives must be connected or interfaced to the compu¬ 
ter with a special set of electronics called an interface. The purpose of the 
interface is to allow two dissimilar components to communicate with 
each other. 

2 The Motorola 6801 microprocessor is one of the newer computer chips on 
the market. This computer chip contains all the electronics necessary to 
function as a computer, which makes it ideally suited for control applica¬ 
tions such as the one described in this article. 

3 The term bus essentially means the unique electronic path that is used by a 
computer to send digital information to and from different parts of the total 
computer system. For instance, the term data bus refers to that series of 
physical paths data must take to be of the most use to the central processor, 
and ultimately to the entire computer. 


Shugart Associates can be contacted at 415 Oakmead Park¬ 
way, Sunnyvale, CA 94086. New World Computer Com¬ 
pany is located at 3176 Pullman Street, Suite 119, Costa 
Mesa, CA 92626. Pertec Computer Corporation s address 
is 21111 Erwin Street, Woodland Hills, CA 91367, Atten- 
tion: Carol Hays. 
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NOWIN STOCK! 


Compucolor II 



• 8 Color Video Display 

• 8080A Processor 

• 72-101-117 Key Keyboards 

• Mini Disk Drive BuiItin 

• 16K Bytes ROM Memory 

• Disk Basic Language 

• Programmed Sof-Disk Albums 


Model 3 — 8K User RAM . . . .$1495.00 
Model 4 — 16K User RAM .. .$1695.00 
Model 5 — 32K User RAM .. .$1995.00 


Rack Mount 
Mainframe 



12 Slot— RM12 .$625.00 

22 Slot — RM22 .$725.00 


Hazeltine 

Model 1400 — 2 Yr Warranty . .$795.00 


Desktop 

Mainframe 



12 or 22-Slot Motherboard 
Constant Voltage Power Supply 
Terminated & Shielded 


12 Slot—MCS112.$550.00 

22 Slot — MCS122.$650.00 


Compucruise 



u 0 Cruise Control 
*> Battery Voltage 

Time, E.T, Lap Timer, Alarm 
u 0 Time, Distance, Fuel to Arrival 
Time, Distance, Fuel to Empty 
Time, Distance and Fuel on Trip 
Current or Average MPG, GPH 
Fuel Used, Distance since Fillup 
Current and Average Vehicle Speed 
v 0 Inside, Outside a Coolant Temperature 
v 0 English or Metric Display 



Centronics 

Model 779-1 — 60CPS Basic .. .$995.00 


Model 779-2 —60CPS 

W/Tractors .$1060.00 

Model 702-1 — 120CPS 

Loaded W/Options.$1995.00 


Model 702-2—120CPS Basic . .$1895.00 

Comprint 

Model 912-P — 225 CPS Printer 
Parallel Output -80 Col Width. .$560.00 
Model 912-S — 225 CPS Printer 
Serial RS232 Output .$599.00 


Shugart 
Disk Drives 


Model 44.$199.95 

Model 41 (No Cruise Control). .$159.95 


Mini Disk 
Mainframe 



Mounts Up to 3 Mini Drives 
12 Slot Terminated & Shielded 
CVT Power Supply 


12 Slot Desk Mount — TF12 ... $625.00 
12 Slot Rack Mount — RF12 .. $725.00 

Texas Instruments 


Model 1500 —1510 —1520 

Start at.$1095.00 


5" Mini Drive in Cabinet.$395.00 

8" Standard Drive No Cabinet. .$695.00 


Model 810 Basic .$1695.00 

Model 820 Basic.$1995.00 


WRITE FOR OUR FREE CATALOG , 


T&W COMMUNICATION CENTERS 


7231 FONDREN ROAD AT S.W FREEWAY • HOUSTON, TEXAS 77036 • TEL 713/774-9526 



Cash, Checks, Money Orders or Master Charge or VISA Credit Cards. Allow 3 weeks fa personal checks to clear. 
Texas Residents add 6% State Sales Tax. 



OCTOBER 1979 


CIRCLE INQUIRY NO. 59 


INTERFACE AGE 113 



























































r 






at A-VIDD 



Back To School Special 

For the month of September ONLY!! 

Purchase a 16K APPLE II ‘PLUS’ computer 
from us and for $125 we will upgrade it to a full 
48K system. We will also include 3 business pro¬ 
grams. as described below, a value worth $125. 

APPLE 16K ‘PLUS’ System $1195.00 

A-VIDD Memory Add-On 32K.$ 125.00 

Software Business Package .N/C 

TOTAL SYSTEM PRICE $1320.00 

• Price includes 24 hour burn-in 

• Rom and ram test 

• 1 year guarantee on A-VIDD memory 

SOFTWARE PACKAGE 

Disk General Ledger: 

Stores full sales and expense information on the 
Apple disk. Searches are allowed on numerous 
fields in both sales and expense records. 
Monthly statement generation and expense, 
sales and general summaries are available 

Disk Checkbook Register: 

Posting, listing and reconciliation to the bank 
statement are included in the program. Com¬ 
plete check information is retained on the disk 
and searches on outstanding checks, specific 
date, payee, item or amount are possible. Sev¬ 
eral different accounts can be maintained on one 
disk. Program is also interactive with the general 
ledger. 

Data Base and Label Printer: 

General data base program that also serves as a 
mini mailing list. Great for storing and retrieving 
any type of data to disk. All interaction with the 
program is done thru a ‘menu’. You can add to 
files, list, print labels, search, clear files, and 
correct entries. Approximately 425 files per 
diskette. 

• Requires Apple Disk II 

Immediate delivery. Phone and mail orders 
accepted. We ship worldwide (F.G.B. Long 
Beach). 

2210 Bellflower 
Boulevard 
Long Beach, CA 
90815 

(213)598-0444 
(714) 821-0870 

Three blocks South of the San Diego 
Freeway in the Los Altos Center. 


Mon - Thurs 8:30 AM-5:30 PM 

Hours: Fri 8:30 AM-9:00 PM 

Saturday 10:00 AM-5:30 PM 



CIRCLE INQUIRY NO. 99 


Small-Signal Switch-Driver 

Two new NPN switching and driving transis¬ 
tors, from Solid State Devices, exhibit rise and fall 
times of 30ns with 10ns delay time and 60ns 
storage time. Input capacitance is 1 OOpf, output 
capacitance is 25pf. 



The 2N3467 has collector-base and collector 
emitter voltage of 40V while the 2N3468 is rated 
at 50V. 

Prices start at $1.60 per hundred. For more in¬ 
formation contact Solid State Devices, Inc., 
14830 Valley Vjew Ave., La Mirada, CA 90638, 
(213) 921-9660. 

CIRCLE INQUIRY NO. 121 

Universal Flexible Diskette Controller 

Intel Corporation has introduced the iSBC™ 
204 Universal Flexible Diskette Controller, an in¬ 
terface between the 8- and 16-bit iSBC Single 
Board Computer systems and the vast majority of 
the single density standard-sized and minisized 
flexible diskette drives on the market. 



The iSBC 204 Universal Flexible Diskette 
Controller can control two sjngle-headed drives 
or one double-sided drive in its standard con¬ 
figuration. With the addition of a single plug-in 
component this capacity can be doubled. 

Price is $680 for one. For details contact Intel 
Corp., 3065 Bowers Ave., Santa Clara, CA 
95051, (408) 987-8080, Mike Peak. 

CIRCLE INQUIRY NO. 122 

BORIS DIPLOMAT 

Chafitz, Inc. has introduced a compact, port¬ 
able, battery-operated electronic chess computer, 
the BORIS DIPLOMAT. The DIPLOMAT is a 
full-featured, microprocessor-based chess com¬ 
puter designed with various operational strengths. 
The DIPLOMAT will play at a level that will teach 
a child or keep the attention of a master. 

The Position Programmer allows more ad¬ 
vanced players to set up special board positions to 
practice specific strategies. Beginners use the 
Position Programmer to remove pieces for handi¬ 
capping or for practice of specific positions. 

Suggested retail $119.95. For more informa¬ 
tion contact Chafitz, Inc., BORIS Sales & Market¬ 
ing Office, 1055 First St., Rockville, MD 20850, 
(301) 340-3300. 

CIRCLE INQUIRY NO. 123 


A-VIDD 

electronics co. 


RS232 Controllers 

Giltronix Inc. introduces a new family of rack 
mountable RS-232 switching and monitoring 
units. The new family will allow the user to switch 
and to monitor any RS-232 interconnect system. 



The new units are ideal for technical control 
facilities as well as for laboratory use. The units 
can be mounted in standard 19” racks or can be 
used as desk top units. Models GRS-232-SC, 
GRS-232-2SC and GRS-232-3SC have one, 
two and three swiching modules respectively. 

For more information contact Giltronix, 3156 
Avalon, Palo Alto, CA 94306. 

CIRCLE INQUIRY NO. 124 

Journal of Computational Chemistry 

John Wiley & Sons announces a new quarterly, 
the Journal of Computational Chemistry. The 
first issue will appear next spring. The journal will 
be edited by Normal L. Allinger of the University 
of Georgia. 

The journal will publish original articles con¬ 
cerned with all aspects of computational chemis¬ 
try — organic, inorganic, physical, or biological. 
Experimental or theoretical work will be welcome 
provided the main thrust is computational. 

Annual subscriptions will cost $50. Write to the 
Subscriptions Dept., John Wiley & Sons, 605 
Third Ave., New York, NY 10016. 

Prospective authors are invited to write to Dr. 
Allinger at the Department of Chemistry, Univers¬ 
ity of Georgia, Athens, GA 30602. 

CIRCLE INQUIRY NO. 125 

Bubble Memory for SBC-80 Computers 

The new Bubbl-Tec division of PC/M, Inc. has 
available ready-to-operate magnetic-bubble mass- 
storage memory add-ins for the SBC-80 family of 
single-board microcomputers originated by Intel. 



Other manufacturers of SBC-80 type machines 
now include National Semiconductor, Monolithic 
Systems and others. 

Designated the MBB-80 Bubbl-Board™, the 
new SBC-80 compatible bubble-memory system 
is entirely contained on a single multi-layer 
printed circuit modules that consumes just one 
slot in the SBC-80 card cage. Non-volatile 
storage is provided for 92,304 bytes of data. 

Price is $1695. For details contact Al Foreman 
at Bubbl-Tec, 3120 Crow Canyon Rd., San 
Ramon, CA 94583, (415) 837-7150. 

CIRCLE INQUIRY NO. 126 
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New Small Business System 

The Series 5000 computer system is a com¬ 
pact but powerful system designed to meet the 
needs of small businesses. The Series 5000 is a 
logical combination of many component products 
previously sold separately by Industrial Micro 
Systems. 



The system is comprised of an 8080 CPU 
board, 514” disk drives and RAM memories and 
is offered in desk-top or desk enclosure versions. 
The Series 5000 can accommodate up to three 
514” floppy disk drives for up to 1 megabyte of 
storage. With the IMS RAM boards, up to 300 
kbytes of main memory can be directly addressed. 

Two operating systems are currently available, 
the well-known CP/M and the MVT-FAMOS 
multi-user, multi-tasking system. 

For details contact Industrial Micro Systems, 
628 N. Eckhoff St., Orange, CA 92668, (714) 
633-0355. 

CIRCLE INQUIRY NO. 127 

Dual Redundant QPSK Modem 

Aydin Monitor Systems’ Model 2706 Dual Re¬ 
dundant QPSK Modem offers a high availability 
communications link for critical data paths. The 
unit features dual modulator/encoders and dual 
demodulators/decoders interconnected to 
switching networks. 



Each unit features internal faul sensing which 
causes an automatic switchover to the standby 
unit. The demodulator data output is further pro¬ 
cessed by a convolutional decoder and bit syn¬ 
chronizer. Data scrambling ensure broad spectral 
distribution of the modulated carrier. 

For more information contact Aydin Monitor 
Systems, 401 Commerce Dr., Fort Washington, 
PA 19034. 

CIRCLE INQUIRY NO. 128 

Light Pen and Pick-Module 

Megatek Corporation has available a light pen 
and pick-module for use with its recently-intro¬ 
duced Whizzard 7000 serie of vector refresh 
graphic terminals and systems. The light pen and 
pick-module feature automatic highlighting to 
provide the user with real-time feedback while 
working at the Whizzard display. 

The light pen’s built-in highlighting feature 
causes any vector or character to blink when the 
user points to that item on the screen with the 
light pen. 

The pick-module is essentially a digital light 
pen which can be tied to either joystick or digitizer 
inputs. 

For more information contact Megatek Corp., 
3931 Sorrento Valley Blvd., San Diego, CA 
92121, (714) 455-5550. 

CIRCLE INQUIRY NO. 129 


Interactive Compiler for Micros 

Interactive Microware, Inc., has available 
BASEX, a compact high-speed interactive com¬ 
piler, which is a new intermediate-level language 
for microcomputers that combines the best 
features of both BASIC and Executable machine 
language code. 

The BASEX compiler is fully interactive and 
allows you to enter, list, edit and run your pro¬ 
gram without the help of any auxiliary programs, 
such as editors or linkage editors. 

Most BASEX commands resemble their 
counterparts in BASIC, which makes BASEX an 
easy language to learn and speeds up the transla¬ 
tion of programs from BASIC to BASEX. 

The major advantage of using BASEX is that 
programs run up to 20 times faster than similar 
BASIC programs. 

For more information contact Interactive 
Microware Inc., c/o Marketing Information Ser¬ 
vices, 5082 Shirley Drive, La Palma , CA 
90623, or call Paul Warme at (814) 238-8294. 

CIRCLE INQUIRY NO. 130 

Lifeboat Supports Helios 

Owners of Processor Technology’s Helios II 
disk system are assured of continuing indepen¬ 
dent software support from Lifeboat Associates. 
Lifeboat is committed to providing the finest soft¬ 
ware available for all popular formats, including 
North Star, Micropolis, iCOM, SD Systems, 
Dynabyte, DB 8/2, Helios, Altair, 8” IBM and 
Ohio Scientific. 

For more information contact Lifeboat Asso¬ 
ciates, 2248 Broadway, New York, NY 10024, 
(212) 580-0082. 

CIRCLE INQUIRY NO. 131 

High Resolution Graphics 

Controller Module 

Matrox Electronic Systems announces a self- 
contained, bus independent high resolution 
graphics control module. Directly connected to a 
standard TV monitor and easily interfaced to any 
mini or microcomputer, the MMD-256 provides 
a cost effective, off the shelf solution to many 
graphics problems. 

A single 4.5” x 6” x .5” high module is a 
complete 256 x 256 x 1 graphics subsystem. 
The CPU interface to any VRAM is as simple as 
interfacing normal static RAMs and may turn the 
video on or off, and single command erase the 
screen. The X-Y addressing scheme allows the 
operator complete screen access, read or write, 
on a pixel by pixel basis. 

Price is $495 for one. For more information 
contact Matrox Electronic Systems, 5800 An¬ 
dover Ave., Montreal, Quebec, Canada H4T 
1H4, (514) 735-1182. 

CIRCLE INQUIRY NO. 132 

Precision Alignment Cassette 

Verbatim Corporation’s new precision align¬ 
ment cassette is designed to simplify and upgrade 
electronics testing of digital cassette transports. 
The recording on the cassette allows more ac¬ 
curate adjustment of skew and timing because of 
built-in precision guides. 

Designated the OSX-1000, each cassette con¬ 
tains 282 feet (86 meters) of computer grade 
tape, pre-recorded with saturated full-width 
pulses, accurately spaced and aligned to the 
tape edge. 

Price is $50. For more information contact 
Verbatim Corp., 323 Soquel Way, Sunnyvale, 
CA 94086. 

CIRCLE INQUIRY NO. 133 
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Software Dynamics 
Compiler Basic 

The SD Compiler Basic is the most well 
developed basic for the 6800. Some of the 
more noteable features include: 

• Formatted Print Statements (Print Using 

20 ) 

• If Then Else & While Do 

• Compiled Program is Rom-able 

• Variable Names Up To 15 Characters 

• 9 Digit Decimal Floating Point 

• Dates, Times, Debug and Find 

• Line numbers only where needed to be 
accessed by a Gosub, Goto, etc. 

• High Speed Execution 

Both random and sequential device I/O 
can be done in either binary or ASCII 
mode for data flow control to the byte. 

Disk files can be positioned to the byte for 
direct access. Now available for FLEX II, 
FLEX 1. MINIFLEX and SSB FLEX II. 
Package includes: Basic compiler. Mai 
assembler (with extensive manuals for 
each), run time package, 4 misc. utilities 
and a data base manager program. Call or 
write for detailed catalog. Dealer inquiries 


invited. 

Price.$330.00 

Software Dynamics Editor.$100.00 


SFL/M for FLEX II 

Small Programming Language for 
Microprocessors 

SPL/M is a block-structured language 
which features arbitrary length identifiers 
and structured programming constructs. It 
is suitable for systems programming on 
small computers, since the compiler re¬ 
quires only 20K of memory and a disk 
system. SPL/M is a pure code compiler 
and is currently available for the SWPTC 
6800 system using the FLEX II disk operat¬ 
ing system. We will be releasing, in a short 
time. SPL/M for Smoke Signal’s new 
D0568.50. Package consists of: 3 SPL/M 
Library files which allow both terminal and 
file I/O. All Major DOS routines are 
supported. 

Price FLEX or SSB format.$49.95 


6809 CPU BOARDS 
NOW IN STOCK!!! 

Upgrade Your 6800 System 

MP-09 6809 CPU Kit.$175.00 

MP-09A 6809 CPU Assembled . $195.00 


Immediate delivery. Phone or mail orders 
accepted. 

We ship worldwide (F.O.B. Long Beach). 


A-VIDD 

electronics co. 


2210 Bellflower 
Boulevard 
Long Beach, CA 
90815 

(213) 598-0444 
(714) 821-0870 


Three blocks South of the San Diego 
Freeway in the Los Altos Center. 


MICRO-68 Price Cut 

Electronic Product Associates announces a 
drastic price cut in its basic microprocessor, the 
Micro-68a. This little system comes completely 
assembled and ready to use. Built around the 
Motorola/AMI/Hitachi 6800 microprocessor, 
the EPA system features an integrated power sup¬ 
ply, hexadecimal keyboard, 6-digit LED display, 


Mon - Thurs 8:30 AM-5:30 PM 

Hours: Fri 8:30 AM-9:00 PM 

Saturday 10:00 AM-5:30 PM 
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CPU BOARDS 

NORTH STAR Z80A Processor Board 

Kit (ZPB-A), List $199.$169 

A&T (ZPB-A/A), List $259 .$209 

CROMEMCO 4MHz CPU Card 

Kit (ZPU-K), List $295 .$250 

A&T (ZPU-W), List $395 .$335 

CROMEMCO 4 MHz Single Card Computer 

(SCC-K) Kit, List $395 .$335 

A&T, List $450.$382 

VECTOR GRAPHIC Z-80 CPU Board 

A&T, List $215.$484 

ITHACA AUDIO Z-80 CPU Board, 4 MHz 

A&T, List $205.$179 

2 MHz, A&T, List $175.$155 

DELTA Z-80 CPU with I/O, A&T . . . $289 

XITAN ZPU-1 Kit ..$129 

SD Single Card Computer (SBC-100) 

Kit, List $239.$210 

A&T, List $369.$329 

MEMORY BOARDS 

DYNABYTE, A&T - full 1-year warranty 
16K Static RAM Module, 250ns . . . $359 
32K Static RAM Module, 250ns ($995)$796 
NORTH STAR 16K Dynamic RAM Board, 

Kit (RAM-16-A), List $399 .$269 

A&T (RAM-16-A/A), List $459 ... $309 
32K Kit (RAM-32), List $599 .... $499 
32K A&T (RAM-32/A), List $659 . . $549 
CROMEMCO RAM Card w/bank select, A&T 

16K (16KZ-W), List $595 .$495 

64K (64KZ-W), List $1795 . $1485 

MEASUREMENT SYSTEMS & CONTROLS 
Guaranteed performance, incl. labor/parts 1 yr 
64K Board with all 64K, A&T, ($795) . $659 

with 48K, A&T, List $695 .$589 

with 32K, A&T, List $595 .$509 

PROBLEM SOLVERS — 1-year warranty 
16K Static RAM Bd (to 4 MHz) A&T $319 
MORROW SuperRAM, A&T 
16K Static Board, 4 MHz, List $349 . $299 
32K Static Board, 4 MHz, List $699 . $629 
VECTOR GRAPHIC, 8K Static, A&T . $189 


48K Static Board, List $695 . * . . . $589 

SD ExpandoRAM w/o RAMS .$139 

32K Dynamic with 8K, Kit.$189 

32K Dynamic with 16K, Kit.$237 

32K Dynamic with 32K, Kit.$329 


ITHACA AUDIO 8K Static 250ns,A&T $175 


CONVERT YOUR SELECTRIC 
TO A COMPUTER PRINTER! 

Power supply & electronics, A&T. You make 
only a simple solenoid installation (or have 
the factory do it). Manufactured by ESCON. 
S-100 Interface Version, List $496 . $445 
Universal Types: 

Parallel — (Centronics format, for TRS-80, 
Sorcerer, Apple, etc.) List $525 . . . $469 
IEEE-488 (for PET), List $560 . . . $499 
RS232 Standard Serial, List $549 . $489 


FLOPPY DISK 
CONTROLLER BOARDS 

MORROW Disk Jockey 1, A&T ($213) . $189 
Disk Jockey 2D, A&T, List $479 . . . $429 

SD Versafloppy, Kit, List $159.$139 

DELTA Double-Density A&T ($385) . $345 
Conductor, double-density A&T . . . $269 
ITHACA AUDIO, A&T, List $175 .. . $155 
TARBELL Floppy Disk Interface, Kit. $169 
MICROMATION Doubler, double-density 
Controller Board, A&T, List $495 . . $419 

SHIPPING, HANDLING & INSURANCE: 
Add $2 for boards. 

All offers subject to change/withdrawal with- 
out notice. 

- WRITE FOR FREE CATALOG - 

MiniMicroMart 

1618 James St., Syracuse, NY 13203 
(315) 422-4467 


512 words of PROM (expandable) and 128 
words of RAM (also expandable). Edge connec¬ 
tors allow for additions to the basic system. 

Price is now $399 complete. For more infor¬ 
mation contact Electronic Product Associates, 
Inc., 1157 Vega St., San Diego, CA 92110, 
(714) 276-8911. 

CIRCLE INQUIRY NO. 134 

NCE Summer Catalog 

Newman Computer Exchange has available a 
new catalog which they are offering free for the 
writing. This big, fully-illustrated, 48-page catalog 
describes both their giant inventory of mini¬ 
computers and peripherals and their complete 
product line of microcomputers, terminals and 
peripherals in depth. 



No 

TWIS PAtft ° 


The microcomputer section is packed with 
photos and text presenting latest manufactuters’ 
information and specs. Five pages have been 
devoted to terminals with instructions explaining 
how they may be leased or bought outright. 

For a free copy, contact Newman Computer 
Exchange, Inc., P.O. Box 8610, Dept. LBUP, 
Ann Arbor, Ml 48107. 

CIRCLE INQUIRY NO. 135 

1978 Catalog of Tab Books 

Tab Books has available its 1978 catalog 
describing over 600 current and forthcoming 
technical and do-it-yourself books with topics 
ranging from Aviation to Computers to TV 
Manuals to Vans. 

For a free copy contact Tab Books, Blue Ridge 
Summit, PA 17214. 

CIRCLE INQUIRY NO. 139 

Wang Info 

A two-page black and white brochure describes 
the Office Information System (OIS)/130 from 
Wang. The system accommodates up to 14 peri¬ 
pherals, including 32K memory workstations, 
phototypesetting units and the intelligent Image 



Printer. It features a 10-megabyte hard disk to 
store up to 4,000 pages of text. 

For details contact Wang Laboratories, Inc., 
One Industrial Ave., Lowell, MA 01851, (617) 
851-4111. 

CIRCLE INQUIRY NO. 137 

TRS-80 Journal 

Insiders: the TRS-80 hardware journal with 
machine software is a publication for any TRS-80 
owner or user interested in more than BASIC. 
Both beginners and experts will find articles on 
machine language programming, hardware 
modifications, and other computer languages. 
Each issue covers a variety of subjects. 


Regular features include a Column on Printers 
which reviews various printers, the Disc File 
which covers the latest in DOS and compatible 
drives, and Learning Machine Language with 
Level II. 

Insiders subscriptions are available at $7.50 for 
6 issues thru Computer Cablevision, 2617 42nd 
St. NW, Suite 2N; Washington, D.C. 20007. 

CIRCLE INQUIRY NO. 140 

MYTOS™ 

The Mykro Tape Operating System uses the 
Kansas City standard audio frequencies for tape 
recording and goes four times as fast. It writes or 
reads 8K bytes in 75 seconds instead of 5 min¬ 
utes. Also, many existing 300 baud K.C. readers 
will read the 1200 baud output of MYTOS. 

MYTOS writes and reads all file bytes verbatim. 
Most functions include automatic start/stop for 
the recorder and optional console display. 

For more information contact Mykro Corp., 
P.O. Box 61644, Sunnyvale, CA 94088. 

CIRCLE INQUIRY NO. 141 

XEK Executive Package 

XEK is a disk based North Star executive pack¬ 
age consisting of an assembler, disassembler, de¬ 
bugger, monitor and line oriented editor. Provi¬ 
sions are made for six active source files in RAM 
with the usual mass storage on disk. 

The assembler generates object code that may 
be located anywhere in memory. The disassem¬ 
bler provides commands for ASCII and hexadeci¬ 
mal dump of memory, cross reference symbol 
table, list formatted or unformatted and dis¬ 
assemble from specific memory address. The 
editor has an “auto-line” feature to simplify 
source generation. 

Price is $49.95. For details contact Byte Shop 
of Westminster, 14300 Beach Blvd., Westmins¬ 
ter, CA 92683, (714) 892-0500, Nelson Riegel. 

CIRCLE INQUIRY NO. 142 

Product Development Systems 

The PDS 8000 Product Development Systems 
is a family of modular, easily expandable systems 
designed to support development of Z8, Z80 and 
Z8000-based microcomputer designs. 

Available in free-standing or rack mounted 
enclosures with a choice of floppy or hard disk 
storage, the PDS 8000 systems feature 64K 
bytes of memory, printer interface, 1920-charac- 
ter CRT console and RS232C console interface. 

For details contact Ron DeJong at Zilog, 
10340 Bubb Rd„ Cupertino, CA 95014, (408) 
446-4666. 

CIRCLE INQUIRY NO. 143 

TRS-80 and Exidy Software 

Statpak has five programs: AN OVA, T-test, 
Linear Correlation, Analysis of Covariance, and 
Generalized Statistics. MoneyOne consists of four 
programs: Loans, Networth, Budget and Check¬ 
book. Price is $11.95 each on cassette. 

All Basically Speaking software includes full 
documentation, quality media, and periodic up¬ 
dating. For details contact Basically Speaking, 
719 Anna Lee Lane, Bloomington, IN 47401. 

CIRCLE INQUIRY NO. 144 

Multi-Station Word Processor 

The CMG Omicron Word Processor is a 
microprocessor based system that handles up to 
8 terminals to facilitate letter, proposal and other 
document preparation. 



CIRCLE INQUIRY NO. 117 


OCTOBER 1979 


































Save $ on TRS-80 Products 


TREMENDOUS 
^Jl** SAVINGS ON 
TRS-80 SYSTEMS 


Complete system includes: 

TRS-80 Level II, w/our48K RAM, Dual MPI 
Disk Drives, and the APPARAT DOS-f soft¬ 
ware ($2500 value), only $2049. Line printer 
and desk options available. 


SUPERDISK 

TF-7D Micropolis Largest capacity 
mini floppy, up to 195 Kbytes 
on 77 tracks with 77TKDOS+ $699 


Send for FREE 
Catalog 


A Complete Family 
Of Disk Drives 
To Choose 
From . . . 

In Stock 


TF-1 Pertec FD200, 5V4”, 40 track use both sides $379 

TF-3 Shugart SA400, 5V4 M , 35 tracks same as tandy $389 

TF-5 MPI 5V4” 40 track door lock and auto diskette $379 

ejection 

TDH-1 Pertec Dual Head mini-floppy 35 track same $499 

capacity as 2 drives 

All disk drive systems come complete with power supply and 
chassis 

• Two drive cable= $25 • Four drive cable= $35 



PRINTERS PRINTERS PRINTERS PRINTERS 


LP779 Centronics 779 
w/tractors 

LP700 Ce ntron ics 700 
LP701 Centronics701 
NEC Spinwriter 


$1099 

$1175 

$1759 

$2499 


CENTRONICS 703 



LP702 Centronics 702 $1899 
LP703 Centronics $2540 
LP1 Centronics PI $ 399 
Centronics cables $ 39 


Add-on Disk Drives 

DOES NOT INCLUDE POWER SUPPLY OR CHASSIS 


• Pertec FD200 or MPI B-52 

• Shugart SA400 (unused) 

• Pertec Dual Head 


$272.00 

$282.00 

$399.00 


NEW PRODUCTS 

• Small System RS232 Interface $ 49.00 

• Expansion Interface w/32K $499.00 

• AC Line Interference Eliminator $ 18.95 

• AC Isolator (6 connectors) $ 45.95 

• Telephone Interface $179.95 

• Verbatum 5” soft sector Diskettes $ 3.39 


IMPROVE TRS-80 
PERFORMANCE WITH 
NEWDOS+ 

Over 200 modifications, 
corrections and enhance¬ 
ments to TRS DOS. 

Includes utilities. Available in 
two versions: 

35 Track version $99 
40 Track version $110 


BA 



All prices cash discounted. 
Freight FOB/Factory 


Memory 

16KM 16K RAM Kit 
Computer $74 
Expansion Interface $78 


Software 

• Accounts Receivable $39 

• Inventory Control $39 

• Job Entry/Status $75 

• General Ledger $79 

• Game Diskette $19 

• AJA Word Processor $75 


/VIICROCO/VIPUrER 

TECHNOLOGY 
I INCORPORATED 



2080 South Grand Ave. 
Santa Ana, CA 92705 
(714) 979-9923 




6000 E. Evans Ave., Bldg. 2 
Denver, CO 80222 
(303) 758-7275 

tpparat, Inc. 
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The Omicron incorporates a Zilog micropro¬ 
cessor, printer, 12” diagonal CRT with key¬ 
board, and 2 floppy drives. 

Price is $12,990 for single station. For details 
contact Computer Management Group, Inc., 
P.O. Box 4721, Elm St., Merrimack, NH 
03054, (603) 424-9947, Wm. Pellow, Mktg. 

CIRCLE INQUIRY NO. 145 

Pascal Processor for S-100 Bus 

The Pascal-100 Processor is a 16-bit central 
processor board for the S-100 bus designed for 
use with the Pascal programming language. 

The Pascal-100 processor directly executes 
P-code instructions generated by the Pascal com¬ 
piler written at the University of California, San 
Diego (UCSD Pascal). This makes unnecessary 
the software P-code interpreter formerly required 
for S-100 implementations of UCSD Pascal and 
runs five to ten times faster than such systems. 

Other features of Pascal-100 include support of 
up to 128K bytes of directly addressed main 


memory, 16-bit data bus transfers, vectored inter¬ 
rupts and floating point operations. 

Price is $995. For details contact Digicomp 
Research Corp., Terrace Hill, Ithaca, NY 14850, 
David Lewis. 

CIRCLE INQUIRY NO. 146 

REX-80 

REX-80™ (Real-time Event-driven Executive) 
is a real-time, multi-tasking executive designed for 
8080 and Z-80 based microcomputers. It pro¬ 
vides a system design tool for industrial applica¬ 
tions such as process control where the program 
requirements of real-time interrupt processing, 
concurrent execution of multiple programs and 
the sharing of system resources have previously 
been handicapped. 

One time license fee is $1,500. For details 
contact Systems and Software, Inc., 2801 Finley 
Rd., Suite 101, Downers Grove, IL 60515, 
(312) 932-9320. 

CIRCLE INQUIRY NO. 147 


PERIPHERALS & SUPPLIES 



®J VES 


tm* 


SETS 




Fully compatible with Radio Shack 
drives. Includes: ■ Power supply ■ 
silver case ■ 4 drive connector cable 

■ verbatim diskette with test program 
and user op. system ■ 60 day warranty 

■ complete user instructions. 


200NS 16K Dynamic RAM Memory Kit. 

NEC chips. Includes jumpers and in¬ 
structions for installing in TRS-80 key¬ 
board unit or expansion interface. 
(Specify keyboard or interface.) 


These are the top of the line in disk¬ 
ettes and worth every cent of the $6.00 
each that you pay elsewhere. 

Library cases also available. 


'770 With forms tractor. This is the same 
" " printer that Radio Shack supplies. A 
399.00 savings if you buy from us. 





PRINTER 


All set to run on your TRS-80 at twice 
the speed of the 779. 


Send to P.P.S. 

P.O. Box 2051, Seal Beach, California 90740 

For fast service or information call (714) 894-3736 

We Accept Mosterchorge ond D of A 

Deoler Inquiries Invited 


Mailing List Software 

The Commercial Mailing System is a series of 
programs written in Computerware’s Random 
BASIC for maintaining a mailing list on disk. 
Since it was written with Random BASIC ti pro¬ 
vides on-line access and update capability of any 
record in the file. 

This system can only be run under Smoke Sig¬ 
nal Random Access Disk Operating System. All 
fields (except date) in the system allow alpha¬ 
numeric data. Some of the features of the system 
include the address label printing that can be 
directed to any port (0-7), the drive on which the 
data file resides is operator selectable, optional 
special code and phone numbers may be main¬ 
tained, label spacing is operator selectable, a date 
is maintained with each name (with birthdate, ex¬ 
piration date, etc.), and sorted reports or labels 
can be requested by a range of values of any one 
of the following fields: date, code, zip, or name. 

The facility is provided to maintain and print 
either a title or a country in the label or report. 
Price is $89.95. For details contact Computer- 
ware, 1512 Encinitas Blvd., Encinitas, CA 
92024, (714) 436-3512. 

CIRCLE INQUIRY NO. 148 

Intel Offers ANSI COBOL 

Intel has available COBOL for use on Intel 
microprocessor development systems. The Intel 
iCIS-COBOL (Intel Compact Interactive Standard 
COBOL) is a powerful interactive COBOL pro¬ 
gram development package. 

iCIS-COBOL contains a COBOL compiler, a 
run-time system, an interactive debugger and 
other utility programs designed to facilitate rapid 
program development. It exceeds the minimum 
ANSI Level I standard and is specifically designed 
to add value to Intellec™ development systems 
by providing ancillary COBOL program develop¬ 
ment and processing capabilities. 

For more information contact Intel Corp., 
3065 Bowers Ave., Santa Clara, CA 95051, 
(408) 987-1010, Mike Peak. 

CIRCLE INQUIRY NO. 149 

Keyed File Management System 

MAGSAM™ is a keyed file management 
system designed for the CP/M operating system. 
MAGSAM enables users of CP/M and CBASIC 
to create and access data records quickly and 
directly by user defined keys. 

Records may be retrieved randomly by key, se¬ 
quentially by key, generically by key (wild card 
search), sequentially in physical (chronological) 
order, and randomly by relative record number. 

Records may be created randomly by key and 
sequentially by key, and updated by any of the 
retrieval methods. 

MAGSAM runs as a subroutine to CBASIC 
programs and requires 6K of memory over that 
occupied by the operating system and the calling 
program. 

Prices start at $75. For details contact Micro 
Applications Group, 7300 Caldus Ave., Van 
Nuys, CA 91406. 

CIRCLE INQUIRY NO. 150 

Database Management System 

GLOBAL is a comprehensive and versatile 
user-oriented database management system for 
database creation and list maintenance. GLOBAL 
runs under CP/M and CBASIC2 on a micro¬ 
computer system in only 40K RAM. 

Some features include user-defined file struc¬ 
ture with sequential, random and linked file 
maintenance; user defined number of fields, data 
transfer between records; automatic high speed 
search algorithms, links to CP/M commands or 
programs with automatic return to GLOBAL; 
provides status reports on diskette, data file and 
hardware environment; disk used as extended 
memory and more. 

Price is $295. For more information contact 
Global Parameters, 1505 Ocean Ave., Brooklyn, 
NY 11230, (212) 252-5002. 
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ATARI® PERSONAL COMPUTER 

CCI COMPUTER SYSTEMS DELIVERS. . . NOW!!! 



ATARI® 400™ 

PERSONAL COMPUTER 
SYSTEM 

PRICE INCLUDES: 

Computer console 
BASIC Language Cartridge 
BASIC Language Programming 
Manual (Wiley) 

400 Operator's Manual with 
Note Book 
Power Supply 
TV Switch Box 



$ 549" 


ATARI® 800™ 

PERSONAL COMPUTER SYSTEM 

t PRICE INCLUDES: 

Computer Console 
BASIC Language Cartridge 
Education System Master cartridge 
BASIC Language Programming 
Manual (Wiley) 

800 Operator s Manual with Note Book 
atari 410 Program Recorder 
Guide to BASIC Programming Cassette 
8K RAM Module»Power Supply 
TV Switch Box 


$99999 


WE PROMISE TO DELIVER!!! 

► we guarantee ship dates on prepaid computer System orders. Send your orders in nowm 

► if for reasons beyond our control we miss a ship date, we will refund the shipping and 
handling charges and give you a 10% discount on any future software purchases for your 
atari® System.* 

► For prepaid system orders, get a FREE Accessory controller of your choice. 

•Order must be prepaid by Cashier’s check made out to Computer Components of Orange County. 


ATARI USER’S CROUP INFORMATION. . .CALL (714) 891-2584 


PERIPHERALS AND ACCESSORIES 


$749.99 


ATARI- 810™ 

DISC DRIVE* 

DISKETTES 

CX8100 BLANK DISKETTES* 
CX8101 DISK FILE MANAGER* 
$5.00/ea. 


ROM CARTRIDGES 

CXL4001 EDUCATION SYSTEM MASTER 
CARTRIDGE $34.99 

KEY: (j) = uses joystick controller 
(p) - uses paddle controller 
(d) = uses driving controller 


ATARI" 820™ 
PRINTER* 


$599.99 


ACCESSORY CONTROLLERS 

CX2C-01 DRIVING CONTROLLER PAIR 
CX30-04 PADDLE CONTROLLER PAIR 
CX40-04 JOYSTICK CONTROLLER PAIR 
$i9.95/ea. 


SOFTWARE 

GAMES.$49.99/ea. 

CXL4004 BASKETBALL (j) 

CXL4005 LIFE (J) 

CXL4006 SUPER BREAKOUTTM (p) 

CX4008 SUPER BUCTM**.(d) 


ATARI® 410™ 

PROGRAM RECORDER $89.99 
ADD-ON MEMORY (800 ONLY) 


CX852 8K RAM MEMORY MODULE 
CX853 16K RAM MEMORY MODULE 


$124.99 

$249.99 


APPLICATION.$69.99 

CXL4002 ATARI BASIC 
CXL4003 ASSEMBLER DEBUG** 

CXL4007 MUSIC COMPOSER 

CXL4009 COMPUTER CHESS** .(j) 


EDUCATION SYSTEM CASSETTE PROGRAMS 


$39.99/ea. 


CX6001 U.S. HISTORY 
CX6002 U.S. GOVERNMENT 
CX6003 SUPERVISORY SKILLS 
CX6004 WORLD HISTORY (WESTERN) 
CX6005 BASIC SOCIOLOGY 
CX6006 COUNSELING PROCEDURES 
CX6007 PRINCIPLES OF ACCOUNTING 
CX6008 PHYSICS 


CX6009 GREAT CLASSICS (ENGLISH) 
CX6010 BUSINESS COMMUNICATIONS 
CX6011 BASIC PSYCHOLOGY 
CX6012 EFFECTIVE WRITING 
CX6013 AUTO MECHANICS 
CX6014 PRINCIPLES OF ECONOMICS 
CX6015 SPELLING 
CX6016 BASIC ELECTRICITY 
CX6017 BASIC ALGEBRA 


BASIC GAME AND 
PROGRAM CASSETTES 

CX4101 CUIDE TO BASIC PROGRAMMING* 

CX4102 BASIC CAME PROGRAMS* 

$29.95/ea. 

‘October Delivery * ‘November Delivery 

—Prices subject to change.— 


COMPUTER COMPONENTS OF ORANGE COUNTY 

6791 Westminster Ave., Westminster, CA 92683 714-891-2584 Telex 182274 
Hours: Tues-Fri 11:00 AM to 8:00 PM—Sat 10:00 AM to 6:00 PM—Sun 12:00 to 4:00 PM (Closed Mon) 

Master Charge, Visa, B of A are accepted. Allow 2 weeks for personal check to clear. 

Add $2.00 for handling and postage. For computer systems please add $10.00 for shipping, 
handling and insurance. California residents add 6% Sales Tax. 

• MAIL ORDER LINE (714) 891-2587 Or TELEX 182274. 


VAN NUYS 
(213)786-7411 


BURBANK 

(213)848-5521 


LAWNDALE 

(213)370-4842 


ORANGECOUNTY 
(714)891-2584 


IRVINE 

(714)891-2589 
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BOOK REVIEWS 


£P . <£ . i n a . 



USE OUR 

BUSINESS SOFTWARE 
for 

GREATER PROFIT 
through 

MORE EFFICIENT 
OPERATION 
INCLUDES: 

GENERAL LEDGER 
ACCOUNTS PAYABLE 
ACCOUNTS RECEIVABLE 
ORDER ENTRY 
INVENTORY CONTROL 

This totally integrated, single entry 
system is easy to learn and easy to 
use because it is "Menu" oriented. 

The software requires a minimum system 
consisting of 48K memory, CRT, 
Printer, dual floppy disc. It is ready 
to run on the following systems : 

dec pdp -11 

AM -100 

V PASCAL MICROENGINE 
v CIT PENSEE 

We are working on the following 
systems and feel we can install our 
software on them within 30 days ARO: 
Data General, General Automation, LSI 
4/10,4/30, Some Z80 Systems 

Price for the total system is 
$2995.00. Order a user manual ($25.00 
plus $2.00 shipping & handling) or the 
Demo Floppy & Manual ($65.00 plus 
$2.50 shipping & handling) to reserve 
this price for you beyond our expected 
price increase Nov 1, 1979. 


TO ORDER USE OUR TOLL FREE NUMBER 

1 800 437 4774 

VISA AND MASTERCHARGE WELCOME 
OR SEND CHECK OR HONEX ORDER TO 

P. S. INC, 619 NP AVE, BOX 2017A 
FARGO, ND 58107 
(PH) 701/235-8145 



DEALER INQUIRIES INVITED 


MICROCOMPUTER SYSTEMS 
PRINCIPLES 
Featuring the KIM/6502 
By R.C. Camp, et al. 547 pages 
Matrix Publishers, $16.95 
Review by Dana Majewski 

This book is primarily a textbook, cov¬ 
ering most aspects of microcomputer sys¬ 
tems. Much of the information, however, 
could be of interest to the business user, 
hobbyist and others involved in micro¬ 
processor applications. 

The book starts out with a broad overview 
of the history of electronics leading up to the 
microprocessor, its- applications and the 
engineering of microprocessor products. 
The demands of education created by the 
microcomputer are also discussed. 

To give a feel for computers in general, 
the book covers the general aspects of 
all computers including types of instruc¬ 
tions, arithmetic operations, addressing 
modes, character and number represen¬ 
tation, and peripherals. The concepts of 
subroutines and interrupts are discussed in 
some detail, including the interaction with 
external devices through the use of inter¬ 
rupts. Also included is a brief discussion of 
the technology applied in microprocessors 
such as chip size, element density and TTL 
logic. 

The 6502, 6800 and 8080 microproces¬ 
sors are covered quite extensively. The 
specifications, instruction sets, and char¬ 
acteristics of all three are given. The com¬ 
parisons include addressing modes, data 
paths, and power supply requirements. 
Sample programs are given for each of the 
microprocessors. 

The authors explain how software can 
ease the job of the programmer and reduce 
the cost of programming. They also com¬ 
pare the cost of programming at the 
machine level, assembler level, and with 
high level languages against the time in¬ 
volved to program at the different levels. 
Also compared are the execution times for 
the different levels of programming. 

Software aids such as assemblers, 
operating systems, program debugging 
aids, high level languages, and text editors 
are discussed and examples given. 

A section on microcomputer interfac¬ 
ing places primary emphasis on the 6502. 
Some of the design examples are a func¬ 
tion generator, a keyboard interface, a 
Seiko printer interface, and analog-to- 
digital conversion. The examples give cir¬ 
cuits and programs for the 6502. This sec¬ 
tion also includes information on RS232C, 
Teletype, and TTL characteristics and 
standards. 

The last chapters of the book are to be 
used as a lab manual for the KIM-1 micro¬ 
computer, which features the 6502 micro¬ 
processor. They describe the hardware 
and software of the KIM-1 and show how 
to program it through the keyboard. The 
information is given in a detailed, step-to- 
step form.D 


AN INTRODUCTION TO 
MICROCOMPUTERS. Vol. 2 
Some Real Microprocessors 
Osborne & Associates. $30 

Review by Alan R. Miller, Software Editor 

Osborne & Associates offers a series of 
four volumes entitled “An Introduction to 
Microcomputers.” It starts with elementary 
concepts of microprocessors in general, 
then progresses to the details of specific 
hardware. Volume 2 looks more like a col¬ 
lection of specification sheets from a semi¬ 
conductor manufacturer rather than a text¬ 
book on microcomputers. 

The 4-bit microprocessors of the TMS 
1000 type are described first. These are 
followed by the 8-bit CPUs such as the Fair- 
child F8, the National SC/MP, the Intel 
8080 and 8085, and the Zilog Z80. Final¬ 
ly, the 16-bit processors such as the Na¬ 
tional PACE, the Texas Instruments 9900, 
the Data General PACE, and the long- 
awaited Intel 8086 are described. 

Fifty to 60 pages are devoted to each 
chip. The extensive section on the Intel 
8086 was very interesting, since it was the 
first detailed description this reviewer has 
seen for this device. The section on the Z80 
begins with a comprehensive comparison 
with the 8080 (and the 6800 during the 
discussion of address modes). The section 
will be particularly useful to those who are 
upgrading to a Z80 from an 8080. 

Overall, this volume is a very complete 
collection of data for all of the current micro¬ 
processors. The looseleaf style insures that it 
will not become out of date.D 

BASIC FOR HOME 
COMPUTERS - A Self- 
Teaching Guide 
By Bob Albrecht, Leroy Finkel, 
Jerald Brown. $5.95 
Review by Kelly A. Lee 

As a relative newcomer to microcomputers 
I found this a most concise and informative 
book. It starts with the basics, and gives a 
small glimpse of the various types of per¬ 
sonal computing machinery before jumping 
head first into programming. 

The authors start by familiarizing the reader 
with the keyboard and various common 
BASIC phrases and operations used on the 
computer. The chapters then proceed 
through assignment and logical statements, 
the storing of programs, and the use of read 
statements, and for-next loops. After this, the 
book enters the realm of single and double 
subscripted variables, string variables, func¬ 
tions and subroutines. 

The chapters are divided into frames with 
key questions after each frame. A chapter self¬ 
test follows with answers and reference num¬ 
bers to the frames involved. A final self-test, 
an appendix of BASIC functions and an ASCII 
character code table follow a well-planned 
sequence of BASIC programming skills. 

As a reference, this book is a must for the 
student’s and businessman’s library alike. It 
is an excellent teaching guide and and worth 
the investment for the BASIC programmer.□. 
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SOFTWARE REVIEW 


SOFTWARE SECTION 


APL for the Z-80 
Vanguard’s CP/M Version 


Review by Alan R. Miller, Software Editor 


INTRODUCTION 

APL is an acronym for A Programming Language, a com¬ 
puter language that is especially suitable for general data pro¬ 
cessing involving both character and numeric arrays. Useful 
applications range from pure mathematical analysis to the 
processing of business records. APL is usually implemented 
as an interpretive language as is BASIC. Thus the user’s 
source program and data reside in memory along with the 
APL processor. An immediate answer can be obtained sim¬ 
ply by typing an expression such as: 

7 + 4 <the user types this> 

11 <APL responds with this> 

(APL moves in from left margin when waiting for input.) 

The user can also write functions as in BASIC or FORTRAN: 

SQRT4 

2 

A special terminal is usually necessary for APL since many 
of the APL symbols are not found on the usual computer ter¬ 
minal. Table 1 lists the APL character set along with the cor¬ 
responding hexadecimal code, and the standard ASCII char¬ 
acters for the same code. Notice that the APL Roman letters 
which are used for symbols correspond to the ASCII lower¬ 
case letters. 






Tabic 1. 




APL 


ASCII 

APL 


ASCII 

APL 


ASCII 


20 


- 

40 

0 

0 

60 


“ 

21 

i 

u 

41 

A 

A 

61 

3 

) 

22 

• 

-L 

42 

B 

* 

62 

b 

< 

23 

* 

n 

43 

C 

C 

63 

c 

± 

24 

* 

L 

44 

D 

d 

64 

d 

= 

25 

% 

c 

45 

E 

E 

65 

e 

> 

26 

& 


46 

F 

F 

66 

f 

J 

27 

' 

V 

47 

G 

G 

67 

3 

V 

28 

( 

A 

48 

H 

H 

68 

h 

A 

29 

) 

l 

49 

I 

I 

69 

i 

/ 

2A 

* 

o 

4A 

J 

J 

6A 

J 

•f 

2B 

+ 

' 

4E< 

K 

K 

6B 

k 

9 

2C 

9 

□ 

4C 

L 

U 

6C 

1 

+ 

2D 

- 

1 

4D 

M 

M 

6D 

m 

, 

2E 

* 

T 

4E 

N 

N 

6E 

n 

/ 

2F 

/ 

0 

4F 

0 

0 

6F 

o 

0 

30 

0 

A 

50 

P 

F 

70 

p 

1 

31 

1 

? 

51 

G 

» 

71 

a 

2 

32 

2 

f 

52 

R 

R 

72 

r 

3 

33 

3 

r 

53 

S 

S 

73 

s 

4 

34 

4 

-V 

54 

T 

T 

74 

t 

5 

35 

5 

* 

55 

U 

U 

75 

Jj 

6 

36 

6 

U 

56 

V 

V 

76 

L 

7 

37 

7 

« 

57 

u 

w 

77 

L 

8 

38 

8 

3 

58 

X 

X 

78 

r 

9 

39 

9 

t 

59 

Y 

Y 

79 

y 

( 

3A 

{ 

C 

5A 

z 

2 

7A 

2 

c 

3B 

; 

«- 

5B 

c 

-c 

7B 

< 

i 

3C 

< 

►- 

5C 

\ 

H 

7C 

i 

X 

3D 

= 

-¥ 

5D 

3 

> 

7D 

y 

J 

3E 



5E 


$ 

7E 


\ 

3F 

V 

- 

5F 

- 





The APL character set 
~ > < < = > 3 VA*~, + * /0123456789 ( E 5 x j 
\'“a.tnLg..VAt o ' □ I T o*?f r^uwafc 
-0ft»CDEFGHIJKLMNOPQRSTUVWXY2{H>$ 

Some of the APL characters are formed by typing one 
character, backspacing with a Control-H, then overstriking a 
second character (the order of entering the two characters is 
immaterial). For example, the logarithm is obtained by over¬ 
striking the large O with the asterisk. The APL digits 0 
through 9 are the same as the ASCII digits. The APL symbols: 

+ -*()[]!?:;\<> A 

look like ASCII characters, but are not on the usual keys. In 
fact, the exclamation point is formed by overstriking the deci¬ 
mal point with the apostrophe. 

The locations of some of the APL characters are easy to 
remember. The Greek rho is on the R, the iota is on the I, 
the epsilon is on the E, the large O is on the O, the question 
mark is on the Q, the alpha is on the a, the w-shaped omega 
is on the W, and the symbol for power, the *, is on the P. A 
frequently used character, the box, is used to LOOK at the 
results. It is on the L key. 

The great power of APL derives from the large number of 
intrinsic functions. For example, the command lota 10 will 
generate a one-dimensional array (a vector) containing the 
numbers 1 through 10. 

\ 10 

12 3 456789 10 

NO HIERARCHY 

The ordinary minus sign indicates subtraction, while a raised 
minus sign, usually on the same key as the number 2, is used 
to designate a negative number. This distinction between 
subtraction and negation is necessary because of the way 
that expressions are evaluated in APL. In BASIC and FOR¬ 
TRAN, there is a hierarchy of operations. For these lan¬ 
guages, exponentiation has a higher precedence than multi¬ 
plication and division. But multiplication and division have a 
greater precedence than addition and subtraction. This 
means that the expression: 

A = 4*10-3**2 (FORTRAN) 

A = 4 * 10 - 3 A 2 (BASIC) 

will evaluate to 22 in FORTRAN and BASIC because of the 
implied parentheses: 

A = (4 * 10) - ((3 ** 2) * 2) 

APL on the other hand has no hierarchy; all functions are 
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HYNES AUDITORIUM, PRUDENTIAL CENTER, BOSTON 

Interested In Personal Computers? Interested In Business Systems? 


This is the place for you! You’ll meet and talk with 
hundreds of manufacturers, distributors and retailers... 
all showcasing their new 1980 Micro, Mini and Small 
Computer Systems. 

You’ll see them all...Radio Shack, Pet, RCA, 
Compucolor, Heathkit...you name it! All the major 
terminal and peripheral companies too, plus software 
developers magazine editors and book publishers. Yes, 
it’ll be the largest showing of personal computer 
hardware, software and services ever assembled in 
the Northeast! 

You’ll be enthralled, entertained and educated. You’ll 
see computer art, graphics and animation. You’ll hear 
computer synthesized music, watch computerized 
amusements, play electronic and video games 
and attend scores of free tech talks 
briefings given by internationally 
recognized speakers. And you may 
win a free computer given away 
as a door prize! Don’t miss the 
largest gathering of computers 
and computerists! No 
pre-registration necessary. 

Tickets available at the door. 

Adult admission $5.00. 


Interested in Business Systems? This will be your one 
opportunity to see all of the Mini, Micro and Moderate 
Sized Computer Systems under one roof. Your 
attendance at this show is a must if you, or your 
company, are contemplating the purchase of any type 
of computer or office equipment. 

You’ll see them all...the big ( and small) names in 
computers, data and word processing eqiupment, 
peripherals and software. You’ll attend dozens of free, 
easily-understood briefings on how computers can 
help you in your business or profession. 

So if you’re considering a computer or computer- 
related service...starting your own computer 
business or changing your job within the 
computer industry...or if you’d just like to learn 
about computers as they relate to 
your personal life and to your 
business or profession, come to 
the show to see the 
Computerized World of 
Tomorrow...Today. And bring 
the entire family, It’s a fun- 
filled educational experience. 
No pre-registration necessary. 
Tickets available at the door. 
Adult admission five dollars. 


Produced by Northeast Expositions, P.O. Box 678, Brookline Village, MA 02147 (617) 522-4467 
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treated equally. Although parentheses can be used In APL as 
in other computer languages to alter the usual interpretation. 
Each APL expression is evaluated from RIGHT to LEFT. 
Thus the APL expression that looks like those above: 

A*4X 10 -3*2X2 

produces a value of -284. The implied parentheses are: 

a<~ 4 x (10- (3 * ( x 2))) 

Explicit parentheses can be added to give a result of 22: 

A <- <4 X 10) - <3 * 2) x 2 

For many expressions, no parentheses are needed if the 
terms are placed in the proper order. For example, the 
polynomial: 

Z = 1 + 2*Y*Y + 3*y*Y*Y + 4*y*Y*Y*Y + 5*Y*Y*Y*Y*Y 

can be efficiently computed by nesting the terms. The ex¬ 
pression in BASIC or FORTRAN is: 

Z = 1 + Y*(2 + Y*(3 + Y*(4 + Y*5))) 

But no parentheses are needed in APL: 

z <- i + r x 2 + Y x 3 f 

y x 4 + * T * x 5 

ARRAYS 


are nearly twice as many functions as symbols. The argument 
always appears to the right of the monadic symbol. For a dya¬ 
dic function, one argument is placed on the left of the symbol 
and the other is placed on the right. In the above examples, the 
function rho was used monadically to find the length (shape) 
of its one argument, but was used dyadically to reshape the 
right argument according to the left argument. The comma 
was used monadically to ravel a matrix into a vector, and also 
used dyadically to concatenate its two arguments. 

An array of data can be changed as easily as a single vari¬ 
able. If the vector named PRICES contains the sale price of 
all items in inventory, a given percent increase can be ef¬ 
fected by the expression: 

PRICES f PRICES x 1,05 

Each element of the vector PRICES will now be 5 percent 
larger. 

MATRIX INVERSION 

The domino or divide-quad symbol formed by overstriking 
the box with the divide symbol, can be used to invert a 
matrix. It can be used to find the solution to a set of linear 
equations such as: 

X + Y + Z = 6 
X + Y - Z = 0 
2X + Y - Z = 1 

The APL variables A and B are first defined: 


In FORTRAN and BASIC, the length and rank of arrays 
are specifically declared in a dimension statement. (Arrays of 
rank 1 have one dimension and are termed vectors. Those of 
rank 2 have 2 dimensions and are called matrices.) In APL, 
arrays are defined like a simple variable (a scalar) when they 
are needed. Their rank can be changed at any time. For ex¬ 
ample, a vector can be defined simply by listing the elements 
(which might represent the hours worked by each employee): 

»AY1 <-8886*5798 

The sum of the elements (total number of hours) is obtained 
by plus compression: 

SUM + / DAY 1 

The number of elements (employees) is found with the rho 
operator: 


NHOURS f DAY 1 

A two-dimensional matrix could be used to represent the 
monthly employment hours, each column referring to a day 
and each row referring to an employee. The daily employ¬ 
ment vectors can be combined by using the concatenation 
operator, a comma: 

MONTH f - r » AYl , DA T '2 9 DAY 3 

The monthly vector can be reshaped into a two-dimensional 
matrix by using the rho symbol: 

MONTH 4 * NHOURS NEMFLOY f MONTH 

This wiil produce a matrix of NHOURS columns and NEM- 
PLOY rows. If necessary, MONTH could be reshaped to a 
one-dimensional vector with ravel symbol: 

MONTH i- f MONTH 

Most APL functions can have either one argument (a mona¬ 
dic function) or two arguments (a dyadic function), so that there 


A 

B 


3 

6 
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where A is the matrix of coefficients to X, Y, and Z, and B is 
the constant vector. The solution, X=1,Y = 2,Z = 3is 


OMNICOMPUTEB PRODUCTS^ 

S-100 • TRS-80 
APPLE • PI— 
ADD-ONS 


SPEECH SYNTHESIZER 


Quality, intelligible natural sounding COMPUTALKER 
Speech Synthesizer, a proven superior product since 1976, 
comes complete with Load’N’Go software, user 
documentation and source programs. 

CT-1 S-100 Bus Plug-In.$495 

CT-1T TRS-80 add on w/interconnect to self contained 

enclosure.595 

CT-1 A Apple add on w/interconnect to self contained 

enclosure.595 

CT-1 P Pet add on w/interconnect to self contained 

enclosure.595 


FLEXIBLE DISK DRIVES 


Quality single or dual headed single or multi-drive 
configurations. Interconnects to self contained enclosures. 
Load’N’Go software and cable interconnects available 
when required. 

. . 35/40 TRACKS _ , „ 

Flip Sided Dual Sided 

40F1 Single Drive $400 40D1 Single Drive $500 

40F2 Two Drives $700 40D2 Two Drives $800 

40F3 Three Drives $990 40D3 Three Drives $1090 


ALL PRODUCTS 


Fully Warranted-Sold Direct-Shipped Direct from Stock. 
Please contact us for prompt, personal, professional service. 

DIAL (714) 

NO.I OMNI 

(714) 661-6664 


32422 Alipaz St., San Juan Capistrano, CA 92675 
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found with the dyadic domino expression: 

» B a 

Future trends in sales can be projected with the domino and 
the outer product operation, by performing a least-squares 
curve fit. 

The useful domino function is not included as an intrinsic 
function in the Vanguard version, but is supplied as two user- 
defined functions. One is named DDOMINO (dyadic 
domino), and the other is called MDOMINO (monadic 
domino). Because DDOMINO is relatively slow (taking near¬ 
ly 30 seconds to solve three equations), the user function 
SOLV is included (see Listing 1). Function SOLVE will find 
the solution to two or three simultaneous equations in about 
4 seconds. The command is: 

B SOLVE A 

1 2 3 


For more information about APL see “APL, An Interactive 
Approach,” by L. Gilmen, Wiley. This book is an excellent 
combination of a basic text and a workbook of many useful 
problems. 

SYSTEM COMMANDS 


The Vanguard version of APL contains 20 system com¬ 
mands. These are distinguished from variables and functions 
by the leading right parenthesis. 


)OFF 

(ERASE name(s) 
)WSID 
)WSID name 
)CLEAR 
)SAVE 

(LOAD name 
(DROP name 
)LIB 

)CSAVE name 
(COPY name 
)CDROP name 
)CLIB 
)WIDTH n 
)DIGITS n 
(SYMBOLS n 
(SYMBOLS 0 
(ORIGIN n 
)FNS 
)VARS 
)SI 


terminate the session 
delete workspace name(s) 
print workspace name 
rename workspace 
delete all workspace names 
save workspace on disk 
fetch workspace from disk 
delete name from disk 
list saved workspace names 
save user function on disk 
fetch function from disk 
delete name from disk 
list saved functions 
set output width 
set print precision 
set symbol table size 
find symbol table size 
set index origin (0 or 1) 
list function names 
list variable names 
check for suspended function 


When APLZ80 is first loaded, the user’s workspace is 
cleared and given the name CLEARWS. The user is next 
asked to enter a 6-digit date as mmddyy. The response is 
coded into any workspace that is saved during the session, 
and is also available as a system variable. The value of the 
month must be between 1 and 12 and the value for the day 
I to 31. If there is a saved workspace named CON¬ 
TINUE.AWS, it is automatically loaded at this time. 

If a new workspace is desired, the symbol table size should 
be enlarged at this time with the command: 


(SYMBOLS 103 


If the symbol table has to be enlarged later, the task is rather 
cumbersome. All functions must be saved onto the disk with 
repeated )CSAVE commands. The workspace is cleared and 
the symbol table is enlarged. Then the workspace is renamed 
back to its original name, and all functions are recopied into 
the workspace: 


)CSAVE NAME1 
)CSAVE NAME2 
)CSAVE NAME 3 
etc 


)CLEAR 

(SYMBOLS 103 
(WSID NAME 
(COPY NAME 1 
(COPY NAME2 
(COPY NAME3 
etc 

This task can be simplified by use of the system functions 
Quad K and Quad N. 

The NAME of the workspace should be changed to some¬ 
thing meaningful before it is saved onto the disk: 

(WSID SALES <rename workspace> 

(SAVE <save workspace> 

During a work session, backup copies should be made regu¬ 
larly by renaming the workspace: 

(WSID SALES2 
(SAVE 

(WSID SALES3 
(SAVE 


The LIB command can be used to list the saved workspaces. 
Earlier versions can be deleted with the drop command: 

(LIB <list saved workspace> 

SALES 

SALES2 

SALES3 

(DROP SALES <delete SALES> 

(LIB <get new list> 

SALES2 

SALES3 

THE LOWER-CASE FILENAMES 

When a workspace or function (copy object) is saved as a 
disk file with the (SAVE or (CSAVE command, APLZ80 
writes the primary filename in lower-case letters. The file ex¬ 
tension is AWS (for APL workspace) or ACO (for APL copy 
object) written in upper-case letters. This format may cause 
some difficulty in file handling at the systems level. CP/M 
converts all lower-case console input to upper case. Thus 
PIP, SID, and DDT cannot be used to make backup copies 
of individual APLZ80 files. APLZ80 can be altered so that 
disk files will always be written and read in upper-case letters. 
1 he patch areas are given in the user manual. This change 
allows APL files to be handled with CP/M in the usual way. 

Backup copies of the workspace can also be made with 
APLZ80 if there is more than one disk. In this case, the 
default drive is changed with the system variable Quad U. If 
only one disk drive is available, or in any case when a disk¬ 
ette is to be changed, a CP/M warm start can be effected by 
defining the system variable Quad U to be zero. 

SYSTEM VARIABLES 

There are several system variables that can be used like ordi¬ 
nary variables. Some are duplications of the system commands. 
These system variables all start with the quad character. 

AVAILABLE WORKSPACE 
DO INDEX ORIGIN, 0 OR 1 

OP PRINT PRECISION 

OW PRINT WIDTH 

OH LINE PRINTER TOGGLE 

QU SWITCH DISK DRIVES 

QD CURRENT DATE 
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Terminals and Printers 


for every application ... 



— Limited Time Offer — 


HAZELTINE 1500 
only $989 

Check our price and delivery on the new 
HAZELTINE 1420 with lower case, 
numeric keypad, and 2-year warranty. 



LEEDEX VIDEO 100 MONITOR 

12" low-cost black & white 
Video Monitor 

OUR PRICE: $139 

12" diagonal video monitor. Composite video 
input. Solid-state circuitry for stable, sharp 
picture. Video bandwidth — 12 MHz ±3 DB. 
Input impedance — 75 ohms. Resolution — 
650 lines min. IN central 80% of CRT; 550 
lines min. beyond central 80% of CRT, ref: 
El A RS-375. Dimensions — 11.375" high, 
16.250" wide, 11.250 deep (excluding 
video input connector). Weight — 6.5 KG 
(14.3 lbs.) net. 

ANADEX 80-COLUMN 
DOT MATRIX PRINTER 

Complete upper and lower case ASCII char, 
set, bi-direclional at 84 lines/min. Features 
RS232 20/60 mil current loop and Centronix 
parallel interface. Ideal for use with TRS-80, 
Sorcerer, Cromemco, and North Star systems. 

OUR PRICE ONLY $895 


BANTAM 550 

from PERKIN ELMER 

Small in size, light in weight, and low in 
price - but on top of the list in features 
and performance. 

• Upper and lowercase 

• Full 24 x 80 format 

• Sharp 7 x 10 dot matrix 

Get everything you want without paying for 
things you don't need List: $996 



$799 

Add $20 for 
anti-glare 
CRT 


NOW FROM 
US AT 



Integral Data Systems, Inc. 


IP-125 with 1210 Option*, List $838 $754 

IP-225 with Tractor, 1210* and 1250 
options. List $984 OUR PRICE $889 

IP-225 w/Tractor, incl. 1210*, 1250, 

1221 (2K buffer), and 1241 Graphics 

Option ONLY $988 

* 1210 Option is expanded and compressed print 

TRS-80 Cable: $45 



Teletype 43 Printers starting at $880 
Lear Siegler ADM3A $849 



INTERTUBE II by Intertec 

• 12" Display 

• 24 x 80 format 

• 18-key numeric keypad 

• 128 upper/lower case ASCI I characters 

• Reverse video, blinking 

• Complete cursor addressing and control 

• Special user-defined control function keys 

• Protected and unprotected fields 

• Line insert/delete and character insert/ 

delete editing 

• Eleven special line drawing symbols 

OUR PRICE $799 



nec spiiiuiriter ” 

The Fantastic Letter-Quality 
Printer at 55 cps 

— CALL FOR PRICES - 


CENTRONICS 


730 New, friction, & tractor S 895 

779 (60 cps) - same as TRS-80 printerS 979 
with Tractor $1049 

702-1 (120 cps, bi-directional) $1995 

703 (185 cps, bi-directional) $2395 



T.l. 810 

Bi-directional 

150 cps 
Logic- 
Seeking 

Adjustable 
Tractor C aII for our low, low prices 


SHIPPING, HANDLING, & INSURANCE: Intertube, Bantam 550, Anadex, IP-125/225, Teletype 
43's. Haze) tine 1500, and A DM3 A can be shipped by UPS. Heavier printers shipped air or truck, 
freight collect. 

Prices quoted reflect cash discounts. Credit cards only 2% higher. All prices subject to change and 
all offers subject to withdrawal without notice. 

WRITE FOR FREE CATALOG — 

MiniMicroMart, Inc. 

1618 JamesSt., Syracuse NY 13203 (315)422-4467 twx710-541-0431 
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AT LAST 

A GOOD Z80/8080 DISASSEMBLER 


REVAS disassembles both 8080 and Z80 code, allowing 
you to analyze undocumented programs or modify and 
relocate software. With 23 commands, you are always 
in complete control. You may stop, restart, return to 
your system monitor, or review a disassembly on the 
console before printing it. REVAS accepts your choice 
of real labels, and will display the symbol table or a 
symbol cross-reference listing at any time. It even dis¬ 
tinguishes between instruction and data areas! REVAS 
supports 3 output devices and ITS OUTPUT IS SUIT¬ 
ABLE FOR REASSEMBLY. REVAS runs in less than 4K 
of memory (Z80 code does it), and is RELOCATABLE. 
REVAS operates in any Z80 system, with your monitor 
or under CP/M. Try it - you will wonder how you ever got 
along without it. 

AVAILABLE ON: North Star disk, Horizon disk, North 
Star-CP/M disk, Micropolis-CP/M disk, 8” CP/M disk, 
Exidy Sorcerer Cassette, or Tarbell Cassette. All Ver¬ 
sions $50.00 each, including complete 23 page User’s 
Manual. Manual Only, $5.00. 

AFFORDABLE COMPUTERS 

16508 HAWTHORNE BLVD., LAWNDALE, CA. 90260 
PHONE (213) 371-2421 


HOURS: TUE.-FRI. 10-7, SAT. 10-6, CLOSED SUN & MON. WE'RE 3 MILES 
SOUTH OF THE L.A. INTL. AIRPORT, 3 BLKS. SO. OF SAN DIEGO FWY. 
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North Star* and 
PASCAL Users: 

announces 

Hard disk and 8" drive interfaces to North 
Star DOS and BASIC and PASCAL 


TIMESHARING 

for the Horizon— 

Interrupt-driven, bank switching 
timesharing software; supports 
North Star DOS and BASIC and 
PASCAL. 


A complete selection of business applica¬ 
tion software is available for North Star* 
systems. 

Write or call for descriptive literature. 

Micro Mike’s, Incorporated 

905 South Buchanan * Amarillo, Texas 79101 * USA 
(806) 372-3633 


The statement: 

H <- 1 < TURN ON LIST) 

will turn on the list switch. Now all output will be sent to the 
list device as well as to the console. This variable can be reset 
by setting it back to zero: 

DM f- 0 < TURN OFF LIST) 

System variables can also be used in user-written functions. 
The initial value of the variable can be saved at the beginning 
of the function, then redefined for use in the function. The 
variable is reset to its original value at the end of the function: 

S <- QO (SAVE ORIGIN) 

QO f- () < CHANGE TO ZERO) 

♦ ♦ ♦ 

♦ ♦ ♦ 

QO f- S < RESET ORIGIN) 

USER-DEFINED FUNCTIONS 

The user can write functions that have no arguments 
(biladic), one argument (monadic), or two arguments 
(dyadic). User functions can duplicate the built-in functions 
or can be more complicated. User-written functions called 
PI, SIN, SQRT, LOG, EXP, for example, are easier to use 
(especially if the console keyboard doesn’t have the APL 
character set). 

User functions are defined with the del operator (on the G 
key). 

VP: f- SORT Z 

APL responds with the next available line number (which is 
line ten for the first line). Then the function body is typed in. 
The first line or two should be devoted to comments, de¬ 
scribing the purpose of the function and its usage. The APL 
lamp character is placed at the beginning of each comment 
line. It is formed by overstriking the small o (null) on the J 
key with the cap on the C (comment) key. 

FUNCTION EDITING 

After the end of a line is signaled with a carriage return, 
APL prints the next line number embedded in brackets. 
APLZ80 increments the line numbers by 10. If a line needs 
to be inserted between two existing lines, an intermediate 
line number is entered at the beginning of the line, right after 
the line number printed by APL: 

[50] [15] <expression> <carriage return> 

This line will then be physically placed between line 10 and 
20. A line can be deleted by typing the line number, fol¬ 
lowed by just a carriage return: 

[50] — <carriage return> 

An entire line can be replaced by starting the line with the 
line number. The function header is not numbered, but it can 
be replaced by giving a line number of zero: 

C50D COD R sgr 2 

The function name can also be changed in this way. The en¬ 
tire function can be listed with the box operator: 

C50D COD 

LINE EDITING 

APLZ80 is supplied with a line editor that is useful for 
altering longer lines. (For shorter lines, it is easier to simply 
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retype the entire line.) The command: 

C50D C20 D 63 

will edit line 20. The entire line is printed, then the cursor is 
moved 6 spaces to the right. If the cursor is not in the desired 
location, it can be moved to the right with the space bar or to 
the left with the backspace (Control-H). 

The forward slash is placed under each character to be 
deleted. A back slash is placed under each character that is to 
have a string of characters inserted ahead of it. The space bar 
and backspace can be used to position the cursor for several 
deletions or insertions. A carriage return completes this first 
part of the editing. 

The line is then automatically reprinted without the deleted 
characters. The cursor stops at the first insert location (if 
any). The user can now enter the desired text. A Control-D 
completes this insertion and moves the cursor to the next in¬ 
sert location. A final Control-D completes the line edit. 

SOME USEFUL FUNCTIONS 

Listing 1 gives some common user functions. The func¬ 
tion PI is easier to use than the corresponding APL expres¬ 
sion of a large O followed by a one. The square root function 
SQRT will usually obviate the need for one set of parentheses: 

((Y * 2) + Z * 2) * .5 <straight APL> 

SQRT (Y * 2) + Z * 2<userfunction> 

APL requires that angles be expressed in radians rather than 
in degrees (as do FORTRAN and BASIC). The trig functions 
can perform this automatic conversion of the argument be¬ 
tween radians and degrees: 

1 © 45 X FI * 180 < STRAIGHT APL. > 
SIN 45 < USER FUNCTION) 

The arctangent function ATAN is more precise than the 
one supplied with APLZ80. Both are based on an infinite 
series expansion around zero degrees. The original version 
starts to fail near 45 degrees and is badly off by 85 degrees. 
Two more terms were added to the series to improve the 
precision. Also a conditional branch was added so that 
angles above 45 degrees are converted to the complemen¬ 
tary angle below 45 degrees. Thus the greatest error now oc¬ 
curs at 45 degrees. 

BRANCHING 

Branching is performed in APL functions with the right ar¬ 
row. The expression: 

0 < ZERO > 

will terminate the function with a normal return to the calling 
program. Such a branch is not necessary for the last line of 
the function. 

Branching to a regular line will occur if the argument after 
the right arrow evaluates to a valid line number. Thus: 

•*> 30 

will cause an unconditional branch to line 30. However, it is 
better programming practice to use a label for the argument: 

E 303 error 


BITS 

N 

B^TES 

MICROCOMPUTER SYSTEMS 


• Microcomputer Service 

• Specialized Hardware Integration 

• Hardware and Software Designs 

• Software Development Systems to your 

Specifications 

• Business System Hardware for Resale 

• We Stock I MSA I Industrial 

Microsystems , North Star , PerSci, 

So roc. Tar be II, Vector Graphic 


BITS N BYTES 
College Business Park 
679 "D" S. State College Blvd. 
Fullerton, Calif. 92631 
(714) 879-8386 
HOURS 

11 A.M. - 6 P.M. M-F 
Sat. — By Appt. 
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The high quality commercial grade S-100 Bus compatible 
boards are high performance subsystems for Z80and 8080 
Processors. 

• 16 Channel A/D, 12 Bit. Optional Instrumentation 
Amplifier and Programmable Gain Amplifier. 

• 4 Channel D/A, 12 Bit. Strap selectable outputs. ±1/2 
LSB Accuracy. 

• 2 Channel D/A with Scope Control, 12 Bit. 16 Bit 
parallel input, 16 Bit parallel output. 

• Reader/Punch Interface. 

• Special-Purpose Designs. 


♦ ♦ ♦ 

E90 3 ERROR♦ <EXPRESSION > 

Then if the line numbers change because of line deletion or 
insertion, the function will still operate correctly. 



CALIFORNIA DATA 
CORPORATION 

3475 Old Conejo Road , Suite CIO 
Newbury Park , California 91320 
(805)498-3651 


CIRCLE INQUIRY NO. 11 


OCTOBER 1979 


INTERFACE AGE 127 




















































Computer Products 




The €xidy 
SORCERER 


Flexibilty is the key The Sorcerer Computer gives you the flexibility of using ready-to- 
run. pre packaged programs or doing your own thing and personalizing the programs for 
yourself Which ever you choose the Sorcerer is the personal computer that speaks your 
language 

The Sorcerer also provides full graphics capabilties Each character, formed by an 8 x 8 
dot cell, can be programmed as a graphic symbol set High resolution (512 x 240 
addressable points) gives a total of 122.880 locations for super animation and extremely 
tight plotting curves The alphanumeric set gives 64 x 30 characters on the video screen 
PART NUMBER: SYO 5016A 

With 16K of memory $1150.00 


Rockwell AlM-65: The Head-Start 

in Microcomputers 

RKIM-l compatible machine with 
on-board printer and a real key¬ 
board! 

*375.00 uj/1K RRM 
*450.00 w/4K RRM 
4K assembler/editor in ROM: *80 
8K BRSIC in ROM: *100 00 

Power Supply: *59 95 

Cose of RIM-65 *49 95 

Special Package Price: $599.00 

AIM-65 (4K). Power Supply. Case, and 8K BASIC ROM 



NOVATIONiCAT acoustic modcm 

Features Include: 300 Baud 
■ finsujer/Originote. Bell 103. Comes 

$ 1 K9.00 Rssembled and Tested 




PROTO BOARD 

Includes gold plated 
lingers. S-100 size, holds 
72-16 pin dips, accomo¬ 
dates all 8 thru 40 pm dip 
packages 

Reg $19 95 Special Price- 
$16.95 part TSX-140O 


SD SYSTEMS 
SBC-100 

An S 100 Singlr Ooarfl com 
puler Z 80 CPU with 1024 
bytes Of RAM 8 to J2K bytes 
ot PROM Sena' i O port 

Kit $239.95 

A :,serobied $369 95 


SD SYSTEMS 

Z-80 STARTER KIT 

Based on the powerful Z80 
CPU. this kit is an ideal 
introduction to micropro¬ 
cessors It has an on-board 
keyboard and display, plus 


cassette tape interface and 
expansion provisions for 
two S-100 connectors. This 
Do-it-all Board will also 
program the 2716 2K 
EPROM 

Kit $249 95 

Assmbld and Tstd $399 95 


TEXTOOLZIP DIP® II 

Sockets 


PRICES 

16 pm Zip Dtp II 
24 pm Zip Oip It 
40 pm Zip Dip It 


ZERO® 

$10 25 INSERTION FORCE 


LEEDEX MONITOR 

• 12 Black and White 

• 12MMZ Bandwidth 

• Handsome Plastic Case 

$ 139. 00 


TRS 8C‘APPLE SORCFRERTRS 80-APPL 

JADE MEMORY 
EXPANSION KITS For 
TRS—80. Apple. & Exidy 
4116'» 

Everything a person needs to 
add 16K of memory. Chips 
come neatly packaged with 
easy to follow directions. In 
minutes your machine is 
ready for games and more 
advanced software. 

$82.00 


HIGH QUALITY 13 INCH COLOR 
MONITOR!— Specially matched for 
use with the TI-99/4 console. Uses a 
simple, sure hook-up. 

UP TO 72K TOTAL MEMORY 
CAPACTIY— 16K RAM. plus up to 
26K ROM onboard, plus up to 30K 
ROM in TI s Solid State Software 
Command Modules. 

16-COLOR GRAPHICS CAPABIL¬ 
ITY- Easy to access high resolution 
graphics have special features that 
let you define your own characters, 
create animated displays, charts, 
graphs, etc. 

MUSIC AND SOUND EFFECTS— 
Provides outstanding audio 
capability. Build three-note chords 
and adjust frequency, duration and 
volume quickly and simply. You can 
build notes with short, straightfor¬ 
ward commands. Five full octaves 
from 110 Hz to beyond 40,000 Hz. 
BUILT-IN EQUATION CALCULA¬ 
TOR— Unique convenience feature 
helps you find quick solutions to 
everyday math problems, as well as 
complex scientific calculations. 


TGCAS INSTRUM6NTS 

TI-99/4 



HOME 

COMPUTER 


FEATURES INCLUDE R COLOR MONITOR. 
16K RRM MEMORV, BASIC BUILT INTO THE 
CONSOLE, AND TWO COMPREHENSIVE MAN¬ 
UALS EASV FOR THE BEGINNER - CHALLENG¬ 
ING FOR THE EXPERT. 

Programs are sealed securely in SOLID STATE 
SOFTWARE COMMAND MODULES These ROM 
packs actually add memory to the TI-99/4 so that the 
console s memory can be utilized for user input. 

The software applications are presently broken down 
into four areas: 1) Home Management/Personal 
Finance. 2) Education. 3) Entertainment, 4) BASIC. 

S VO-8994A.$1150.00 


JADE SERIAL/PARALLEL I/O BOARD 

Features Include: S-100 Compatible ■ Two serial I/O Ports using 
software-programmable UARTS ■ One general purpose latched parallel 
I/O Port ideal for printer interface or control ■ Switch selectable ■ On 
board “Kansas City" standard cassette interface useable upto 1200 Baud, 
allowing storage of up to 180.000 bytes on a 30 minute audio cassette. 
Assembled and Tested Kit 

IOI-1040A.$17-9.95 IOI-1040K, $124.95 

Bare Board with Manual IQI-1040B, .. S3Q.00 


SYM-1 

Port Number:CPK-5002A 


$245 


6502- BASED SINGLE BOARD COMPUTER WITH 
KEYBOARD/DISPLAY. KIM-1 HARDWARE 
COMPATIBLE. COMPLETE DOCUMENTATION. 

SVM-1 CASE, ENX-0QQ005. *3995 


THE BIG Z 


THE NEW Z-80 

CPU BOARD FROM JADE 

Features Include ■ S-100 Compatible, available in 2MHz or4MHz 
versions ■ On board 2708. 2716. 2516. or 2532 EPROM can be 
addressed on any IK 2K. or 4K boundary, with power-on jump to 
EPROM ■ On-board EPROM may be used in SHADOW mode, 
allowing full 64K RAM to be used ■ Automatic MWRITE generation 
if front panel is not used ■ On board USART tor synchronous or 
asynchronous RS232 operation (on-board baud rate generator). ■ 
Reverse-channel capability on USART allows use with buffered 
peripherals or devices with nol-ready signal 

2MHz- BARE BOARD 4 MHz- 

CPU-30200B...$40.00 

Kit CPU-30200K. 2 lbs $149 95 Kit: CPU-30201 K. 2 lbs $159 95 
Assembled and Tested Assembled and Tested 

CPU-30200A. 2 lbs $199 95 CPU-30201 A. 2 lbs $209.95 


GRI KEYBOARDS 

Features Include: Full 128 character ASCII ■ 
Tri-Mode Mos encoding ■ MOS/DTL/TTL 
compatible output ■ Two-key rollover ■ Level 
and pulse strobe ■ Shift and alpha lock ■ 
Selectable parity ■ Positive or Negative Logic 
■ All new OEM grade components ■ Gold 
contact, low bounce keyswithces ■ Rugged G- 
10 printed circuit board * Custom 2 shot 
molded keycaps ■ Low power consumption ■ 
Optional numeric pad available ■ Custom 
enclosures available. 

Model 756A 

Assembled- KBA-30756A. $79.95 

Model 753K (53 Key, Teletype Keyboard with 
lower case) 

Kit- KBA-30753K $65.95 


DB25-CONNECTORS 

DB25P- CND1251.$2.25 

DB25S- CND1252.$3.25 

DB25C- CND1253 (Cover).$1.50 

RS232 Special: DB25P, DB25S, plus Hood 
only $6.50 (Part Number: CND-1250) 


MICROPROCESSORS 
F80 $16.95 

Z80 (2MHz) $10.95 

Z80A (4MHz) $14.95 

CDP1802CO $19.95 

6502 $11.95 

6800 $9.75 


6802 . 

8008-1 . 

8035 

8035-8 

8080A 

8085 . 

TMS9900TL 


$14.00 

$15.95 

S24.00 

$24.00 

$10.00 

$23.00 

$49.95 


8080A SUPPORT DEVICES 
8212 $2.90 

8214.$4.65 

8216.$2.75' 

8224 (2MHz) $4.30 

8226 $2.75 

8228 $6.40 

8238 $6.40 

8243 . $8.00 

8251 $7.50 

8253 S20.00 

8255 $6 40 

8257 $18.00 

8259 .$18.00 

8275 $51.20 

8279 $17.70 

USRT 

S2350 $10.95 

UARTS 

AY5-1013A $5.25 

AYS-1014A.$8.25 

TR1602B.$5.25 

TMS6011 $5.95 

6800 PRODUCT 

6821P $5.25 

6828P $9.50 

6834P $16.95 

6850P $4.80 

6852P.SS 25 

6860P.S9 25 

6862P $12.00 

6875L $7.30 

6880P.$2.50 

CHARACTER GENERATORS 
2513 Upper (1-12-5) $6.75 

2513 Lower (1-12 5) $6.75 

2513 Upper (5 volt) $9.75 

2513 Lower (5 volt) $10.95 

PROMS 


1702A 


$5.00 

2708 


$9.95 

2716 


$49.95 

2716 (5v) 


$49.96 

2758 (Sv) 


$30.00 

DYNAMIC RAMS 

4115. 


$5.00 

416D/4116 (200ns) 

$12.50 

2104/4096 


. $4.00 

2107B-4 


$3.95 

TMS4027/4096 


$4.00 

STATIC RAMS 

1—15 

16—100 

2114 (450ns) 

$8.00 

$6.95 

2114 (300ns) 

$9 00 

$8.00 

TMS4044/ 



MM5257(450ns) 

$8 00 

$7.50 

TMS4044/ 



MM52S7(300ns) 

$9.95 

$8.75 

21L02 (450ns) 

$1.50 

$1.20 

21L02 (250ns) 

$1.75 

$1.50 

4200A (200ns) 

$9.95 

$8.50 

4100 (200ns) 

$8.25 

$7.00 
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PRICES GOOD IN TH€ UNITED STATES AND CANADA 

PLACE ORDERS TOLL FREE: 800/262-1710 Inside California 

UJhen visiting the Los Rngeles area, visit JflDE’s retail store at 13340 S. Hauuthorne Blvd. in the city of Haaithorne 


INTEGRAL DATA SVSTEMS MODEL 440 PRINTER! 

TH€ PRP6R TIG6R 


i Up to 198 cps $995.00 

I 1.75" to 9.5" Rdjustable Tractor feed 
l Parallel and Serial Interface 
l 96 Character RSCII Set 
I 132 columns- 6 or 8 lines/inch 
I Cight software selectable Character sizes 
l 110. 300. 600. 1200 Baud Rate 

FOR TH€ GRAPHIC OPTION WITH 2K. ADD SI99 00 



Part Number: PRM-33440 


MEM-2 

16 K Static RAM Board 

DIP SWITCHES 

Part No. positions 1-9 

t 

Kit (450ns) 

S250 00 

SWD-103 

3 

$1.18 

SWD-107 

Kit (250ns) 

$285 00 

SWD-104 

4 

$1.20 

SWD-108 

Assembled (450ns) 

S325 00 

SWD-105 

5 

$1.24 

SWD-109 

Assembled- (250ns) 

S350 00 

SWD-106 

6 

$1.28 

SWD-110 


SI.30 

8 $1.34 

9 $1.36 

10 $1.38 


DYNAMIC RAM BOARDS 

EXPANDABLE TO 64K 

32K VERSION •KITS 

Jses 411b (8Kx 1, 2bOns) Dynamic 
3AM's. can be expanded m 8K 
ncremenis up to 32K 


8K $159.95 
16K $199 95 


24K $249 95 
32K $299.95 


64K VERSION • KITS 

jses 4116 (16K* 1. 200ns) Dynamic 
RAM’s, can be expanded in 16K 
ncrements up to 64K 


16K $249.95 
32K S369.95 


48K S469.95 
64K $569 95 


STATIC RAM 
9 BOARDS 


JADE 8K 

Kits: 450ns $125.95 

250ns $149.75 

Assembled & Tested: 

450ns $139.75 

250ns $169.75 

Bare Board: $ 25.00 

32K Static 

Assembled & Tested: 


250ns 
450ns 
250ns Kit 


$795.00 

$725.00 

$575.00 


L.S. Engineering 
EPROM Eraser 


Features Include: Erases 
up to 48 I.C.5 at a time - 
Uses popular (and readily 
available 12* shortwave 
UV bulbs) ■ Handsome 
smoke-plastic case ■ 
Includes bulb ■ 

Just plug it in and you're 
ready to go! 


XME-3200, 


$39.95 


POUU6R 

SUPPLIES 


f»SD 249A For a Single 5 1 4 Disk 
Onve By Power One or Alpha Power 

+SV «L7A, f 12V at 1.1 A . $52.00 

PSD 205A For Single 8 Disk Drive 
By Power One SV at 1A SV at 5A 
24V al 1 SA S89 95 

PSD 206A For Two 8 Disk Drives 
By Power One or Alpha Power 5V 
al 2 5A SV al 5A 24V at 

SI25 00 

Rockwell Aim 65 Power Supply 
PSX 030A SS9 95 

KIM 1 or STM 1 Power Supply 
PSX 020A 559 95 


CABLES 


MINI DISK CABLE KIT To conned 
two 5 1/4 drives to disk controller 
board. Contains assembled and testee 
5 long signal cable with 34 pin edge 
connectors. Also includes cables and 
connector for D C. power supply. 

WCA-3431K S34.95 

8 DISK CABLE KIT: To connect two 8 
disk drives to edge-type controller 
(e g.. Versafloppy. Double D) 
Contains assembled and tested signal 
cable with connectors plus cable and 
connectors for both A C. and D.C. 


power 

WCA-5031K 


$38 45 


8 DISK CABLE KIT: Same as WCA 
5031K except controller end of signal 
cable uses Header' type connector, 
e g . lor Tarbell Controller. 

WCA-5032K $3895 

SIGNAL CABLE ONLY: For one 5 1/4” 
drive to edge type controller connector 
(e.g.. TRS-80 to Vista Disk Drive). 

WCA 3421A $24 95 

Same as Above, except for two 5 1/4” 
drives WCA-3431A $29.95 


JADE 

FLOPPV DISK 
SP6CIRL 

INCLUDES ■ Two Siemens/GSI 8" 
Floppy Disk Drives ■ Power Supply ■ 
Jode Double Density Board (Kit) ■ 
CP/M’" Operating System with Basic 
€ (CP/M is o registered trademark of 
Digital Research) ■ Packoge of 10 
Blank 8" Diskettes (Double Density) 
■ Interface Cobles. 

IF purchased seperately this 
pockoge would cost SI 544.95. 

JfiD€ SP6CIAI 
$1225.00 


JADE 
ISO—BUS 
MOTHERBOARDS 
Comes in either 6.12, or 
18 slot sizes. These 
boards with a special 
ground plane assure a 
silent operation 
JADE 6 Slot 


Kit 

$49.95 

Assembled 

$59.95 

Bare Board 

$24.95 

JADE 12 Slot 

Kit 

$89.95 

Assembled 

$99.95 

Bare Board 

$39.95 

JADE 18 Slot 

Kit 

$129.95 

Assembled 

$149.95 

Bare Board 

$59.95 


THE PIGGY MAINFRAME 



This sleak new mainframe is neatly trimmed to hold six S-100 
boards, three mini-floppy drives, and is available in five colors. Power 
requirements: 115/220 VAC, 50/60 HZ. Weight: 27 lbs. (with drives). 
Dimensions: 21.375” Wide X 8.4" High X 15.875” Deep. Power Supply: 
8 volts at 18 Amps unregulated, + 16 volts at 3 amps unregulated. -16 
volts at 3 amps unregulated, + 5 volts at 3 amps regulated, - 1 < 2 . volts at 
3 amps regulated. 

THE PIGGY IS HERE! 


THE PIGGY (Without Drives). . . 

PART NUMBER: ENS-106320 


S475.00 


SP6CIAL 

5Va" Diskettes 
$29.95/Box of T€N 

SPECIFY SOFT. 10. or 16 SECTOR 

8" SINGLE SIDE, SINGLE DENSITY 
$34.9S/8ox of TEN 


TH6 JAD€ ”DOUBL€-D'' 
INTELLIGENT 
DISK CONTROLLER 

■ READ WRITE IN SINGLE OR DOUBLE 
DENSITY 

■ X” or 5VT DRIVES 

■ CP M COMPATIBLE IN EITHER 
DENSITY 

■ ON-BOARD ZX0 CPU ALLOWS 
UNIVERSAL SYSTEM COMPATIBILIT Y 

■ PROGRAMMED DATA TRANSFER - NO 
DMA 

■ CONTROLS UP TO X DRIVES 

■ SOFTWARE SELECTABLE DENSITY 

Our new controller utilizes the IBM standard 
formats lor proven reliability.-Data recovery is 
enchaced through use of a phase-locked-loop 
data seperation circuit and write 
precompensation. Single and double density 
diskettes can be mixed in the same svstem. 
Assembled and Tested 

IOD-I200A. 2 lbs. .. $299.95 
Kit 

IOD-I200K, 2 lbs. .. $249.95 
Bare Board w Manual 
IOD-I200B. 2 lbs. ... $55.00 
Manual 

IOD-1200M, l lb. ... $10.00 


VB-1B VIDEO INTERFACE 

S-100 Compatible Serial Inter¬ 
face with Sockets Included. 

Kit $117.95 

Assembled $ Tested $159.95 
Bare Board w/manuai $ 35.00 


Computer Products 

4901 W. ROSECRANS AVE., HAWTHORNE, CALIFORNIA, 902S0 

(213) 879-3313 

ORDER TOLL FREE 
800-262-1710 800-421 -5809 

INSIDE CALIFORNIA ffg| CONTINENTAL U.S. 

WRITE FOR OUR FREE CATALOG 

Cash, checks, money orders, and credit cards accepted. 
Minimum order $10.00. California residents add 6% sales tax. 
Minimum shipping and handling charge: $2.50. Discounts 
available at OEM quantities. 

PRICES SUBJECT TO CHflNGE WITHOUT PRIOR NOTICE 
For Export information send for o JRDE NTERNRTIONRL CATALOG 


FLOPPY DISK INTERFACE 

JADE FLOPPV DISK (Tarbell 
board) 

JADE KIT. $190.00 

Assembled & Tested $260.00. 


S.D. Computer Products 

VERSA-FLOPPY 

Kit $159 95 

Assembled & Tested. S239 00 


DISK DRIVES 

MPI B51 5 1/4 ” msm—155100 $295.00 
Single or double density, up to 40 
tracks, track to track access time 
only 5ms. 

MPI B52 5 1/4” MSM-155200 $450.00 

Double head version of MPI B51. 

Shugart SA400 5 1/4”.$325.00 

Single Density, 35 Track 
Siemens FDD100-8 8” $495.00 

Shugart 801R replacement, Single or 
double density, runs cooler and 
quieter. 

Siemens FDD200-8 8” $575.00 

Double head version of FDD100-8 
capable of double density, double 
sided storage. 

Shugart 801R 8 ” .$575.00 

Hard or soft sectored, 400K BYTE 
drive. 

vista V80 

mini dish 

SYSTEM 
FOR TRS—80 
$395.0 



PART NUMBER: MSM-358000 
Includes disk drive, power supply, 
regulator board, and compact case. 
The V-80 offers 23\ more storage 
capacity Simply take it out of the box, 
plug in the cable, and it s ready to run 
Requires 16K. Level It expansion 
interlace 

Interface Cable .. $24.95 

PART NUMBER: WCA-3421A 
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Disc/3 

MART, INC. 

DO IT YOURSELF 

SPECIALS 

ANADEX PRINTER, DP 8000 

Alphanumeric Line Printer .$889.00 

SOROC IQ 120 TERMINAL 

Assembled .$795.00 

IMS 16K STATIC RAM MEMORY BOARD 

Low Speed - 450 NS.$350.00 

ACOUSTIC COUPLERJEK.COM 3006 

Originate only, 300 Baud asynchronous . $159.00 

OCC SOFTWARE FOR TRS 80 

CARTRIDGES • DISKETTES • MAG TAPE 
ACCESSORIES 

ADDS, CENTRONICS, HAZELTINE, IMSAI, LEAR 
SIEGLER, TECHTRAN, VECTOR GRAPHICS 
AND OTHERS 

Call or write for quotes or information. 

TlieP /"□ 1840 LINCOLN BLVD., 

WI Mb/ kd SANTA MONICA, CA 90404 
MART, INC. (213)450 5911 

CIRCLE INQUIRY NO. Ill 


I NO FRILLS! NO GIMMICKS! JUST GREAT 

I DISCOUNTS 

| MAIL ORDER ONLY 

HAZELTINE 


DIGITAL SYSTEMS 

: 1400 

$679.00 

Computer $4345.00 

1500 . 

995.00 

Double Density 

Mod 1 . 

1495.00 

Dual Drive. 2433.00 

CENTRONICS 


IMSAI 

779-1 

954.00 

VDP 80/1000 .$5895.00 

t 779-2 

995.00 

VDP44 . 4195.00 

700-2 

1350.00 

16K Memory assem.. 399.00 

T 761 KSR tractor. 

1595.00 

PCS 80/15 . 679.00 

703 tractor. 

2195.00 

| Microprinter 

395.00 

15% off on all other Imsai products 

NORTHSTAR 


DEC 

| Horizon 1 assembled 

1629.00 

LA 34 1149.00 

kit. 

. 1339.00 

CROMEMCO 

| Horizon II assembled 

1999.00 

System III $1000 off . 4990.00 

6 kit. 

1599.00 

$ Disk System. 

589.00 

10% off on all other 

Cromemco products 

TELETYPE 


TEXAS INSTRUMENTS 

Mod 43. 

995.00 

810 Printer 1595.00 


Most items in stock for immediate delivery. Factory-fresh, sealed cartons. 

DATA DISCOUNT CENTER p.o. box ioo 

135-53 Northern Blvd., Flushing, New York 11354, 212/465-6609 

N.Y.S. residents add appropriate Sales Tax. Shipping FOB N.Y. 

I BankAmericard. Master Charge add 3%. COD orders require 25% deposit. 


SOFTWARE SECTION 


CONDITIONAL BRANCHING 

Conditional branching is obtained with a logical expres¬ 
sion and a slash preceding the label: 

1201 -»(*>!)/ large 


1801 LARGE > < EXPRESSION> 

as in the arctangent function. In this case the logical expres¬ 
sion B > 1 has a value of 1 if true and the whole line then has 
the value equal to the line number of the label LARGE (80 in 
this case). On the other hand, if the logical expression B > 1 
is false, the entire line has a null value. In this case, the in¬ 
struction immediately following the conditional branch (line 
30) is executed next. 

Re-entrant code is allowed in APL functions. Notice that 
for angles greater than 45 degrees in the function ATAN, the 
argument is reciprocated, then the function calls itself with 
this complementary argument. For this second call, how¬ 
ever, the argument is less than unity, so the conditional branch 
at line 30 is false. Lines 30 through 70 are then executed. 

BRANCHING WITH AN IF-THEN CONSTRUCTION 

By including in the workspace the user-defined functions 
IF and THEN, conditional branches in APL can be signifi¬ 
cantly easier to comprehend. Listing 1 shows that the IF 
function is actually a do-nothing function, it simply passes 
along its argument. The THEN function has the task of 
generating the value of the label if the preceding logical ex¬ 
pression is true, or producing a null value if the logical ex¬ 
pression is false. 

Thus, line 20 of the ATAN program could be replaced with: 

£203 IF (B > 1) THEN LARGE 

Examples of the IF-THEN construction are given in the 
functions DET and SOLV of Listing 1. If a function is pro¬ 
grammed to locate an input error (e.g., line 70 of DET), an 
error message can be printed. But it is also necessary to set 
the result (R in this case) to a null value. One way of doing 
this is with the expression zero rho zero as in line 80 of DET. 

SUSPENDED FUNCTIONS 

If a user function containing a syntax error is called, the 
function remains suspended at the point of error. This 
suspension must be cleared before saving the workspace or 
any of its functions. Attempting to save a workspace or func¬ 
tion with a suspended function will produce the error message: 

NOT WITH SI 

To determine if there is a suspended function, give the com¬ 
mand: 

)SI 

If nothing is printed in response, everything is all right. 
Otherwise, enter a right arrow and carriage return for each 
line that is printed after the )SI command. Give a final )SI 
command to insure that all is clear. 

SORTING DATA 

Data can be sorted very easily in APL. The grade-up func¬ 
tion, formed by overstriking the delta symbol (on the H key) 
with the residue (on the M key) is used to sort a vector in in¬ 
creasing order. Data can be sorted in reverse order by using 
the grade-down function. It is formed by overstriking the del 
symbol (on the G key) with the residue. 

DAri £* unrxi 
6 ♦ 5 7 8 8 8 8 9 

DAY 'l £<? DAY l] 

? B 8 8 8 7 6*5 
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SOFTWARE REVIEW 


A function called SORT is given in Listing 1 that makes sort¬ 
ing even easier. 

SORT DAY1 
6.5 7 8 8 8 8 9 

FORMATTING THE OUTPUT 

APL output can be formatted as in BASIC and FORTRAN. 
The format function is formed by overstriking the encode 
character (on the n key) with the null (on the J key). The left 
argument of the format function is a vector of length two. 
The first number gives the field width and the second num¬ 
ber gives the number of places past the decimal point. For 
example, data is printed with a field width of 5 and with one 
digit past the decimal point, even when that digit is a zero, by 
using the expression: 

5 1 f t-AYl 

8*0 8 ♦ 0 8 ♦ 0 6 ♦ 5 7*0 9*0 8*0 

MAKING DO WITH A NON-APL TERMINAL 

The APL characters are available as a set of stick-on labels 
that can be affixed to the front of the console keys. This only 
solves half of the problem, however, since the console will 
still printout the original characters. One solution is to alter 
the Output-Translate Table in APLZ80. 

Listing 2 gives a hexadecimal and ASCII dump of the 
altered table for the CP/M serial version. The listing shown 
will substitute the ASCII equivalent for the APL value 
wherever possible. For example, the APL right parenthesis is 
an ASCII up-arrow. The altered table substitutes the ASCII 
right parenthesis in this case. Of course, it would be more 
convenient to have a DECwriter with an APL character set. 

SYSTEM FUNCTIONS 

User-written functions, such as ATAN can be listed with 
the DEL command: 


V ATAN CDII V 

But this is an inconvenient method for listing all of the func¬ 
tions in the workspace. APL/Z80 contains a pair of system 
functions that can make this task easier. Quad N can be used 
to generate a character matrix of the function names, and 
Quad K can be used to list each function. 

The user function called LIST, given in Listing 1, performs 
this task. Simply give the command LIST and all functions 
will be listed. In fact, Listing 1 was actually generated with 
the function LIST. 

CONCLUSION 

APL is such a powerful language, that those who try a little 
of it usually get hooked. Over the past ten years, this 
reviewer has taught both FORTRAN and BASIC to college 
students. They have typically embraced these lessons with 
less than overwhelming enthusiasm. This year, for the first 
time, I have introduced my students to APL first. The 
response has been astonishing. They love it. 

Because APL is an interpretive language, the user gets an 
immediate response: either an answer or an error message. 
The large set of built-in APL functions allows problems to be 
solved in relatively few steps, and with very little program¬ 
ming time. The beginner gets answers immediately. 

I began this review with the feeling that APL will never 
replace BASIC or FORTRAN, but now I am not so sure. The 
Vanguard APL can do most anything that our DEC-20 APL 
can do, and often do it must faster. 

We are going to be seeing more APL programming in the 
future. Microsoft has announced a forthcoming 8080 ver¬ 
sion that can be used with an ordinary computer terminal. 
Vanguard’s APLZ80 is a powerful addition to the APL soft¬ 
ware library, although it cannot be run on an 8080. □ 


cci 

the truly professional 
business computer. 




Outperforms IBM’s 5110 

Look what you get! 

• 112 characters per second printer; 

• Full screen, 24 lines by 80 characters; 

• Over 550,000 characters available on-line; 
Proven professional software... Payables, 
receivables, payroll, general ledger, inventory 
and more. All turnkey. Ready for shipping. 

All guaranteed. $6995.00 complete. 

CCI System40: Lease/Purchase Plan. 

^ 370-4842 


of 




( FORMERLY COMPUTER COMPONENTS ) 


15818 Hawthorne Blvd. Lawndale, CA 90260 



CIRCLE INQUIRY NO. 106 





DISCOUNT PRICES 

Microcomputers & Peripherals 


B 


ITS 

YTES 

OOKS 

ARGAINS 



Cromemco • SWTPC • Lear-Siegler 
Hazeltine • RCA • North Star 
Verbatim • Perkin Elmer and others 

Fast, off the shelf delivery. 

Call TOLL FREE 800/523-5355 

MARKETLiNE SYSTEMS, Inc. 

2337 Philmont Ave., Huntingdon Valley, Pa. 19006 
215/947-6670 • 800/523-5355 

Dealer Inquiries Invited 
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LISTING 1 




vR i -1 F r COMD 
I! 10] RfCOND 

V 

72<-ATAM B $ Y $ Y2 

Cl 03 t>I* 

C20] 4<Y> 1)/LARGE 
C 30] >'2fYxr 

C 40] Zf-16XT2~9+25xT2~H-f36xr2-f 13 
C 5 0 ] z <- t- -f i + t 2 •••• 3 f 4 x r 2 •••• 5+ 9 x y 2 7+- 
C60] 2f2x(180-01)x "lAt <0 
C70] ->0 

C 803 large : Zf- ( 90- I ATAMvB ) X”1 *&< 0 

V 

VRfDET A 

CIO] A 3 BY 3 DETERMINANT 

C20] 4IF(<a/3 3*f A) v2*ff A)them error 

C30] Rf-fttl ? 13x ( aC2f23xaC3»33)-«C3?23x«C2?33 

C40] Rf-R+Ati ?23x( AC3J 1 ]xac 2?3] )- «C2fl]xAC3f3] 

C503 R<-R+ac 1 f 33 x ( AC2 9 1JXAC3 9 23 ) -«C3 9 1 ] x ft L2 9 23 

C603 40 

C70] error;'det error' 

C80] Rf-O/'O 
v 

VRfCOS 2 : 

CIO] R4-2OZX0418O 
v 

VRfEKR 2 
CIO] RH2 

V 

VRfCOND THEN LABECL. 

CIO] LABELS,LABEL 
C20] 4< ljff labelj/error 
C 30] 4( l*f COND)/ERROR 
C40J -> ( #CONDg 0 1 )/ERROR 
C50] ■♦(O^OMDJ/TRUE 
C60] A COND FALSE 

C70] Rf oro 

C80] 40 

C90] A COND TRUE 


VRf.PI 

CIO] F:<-01 

V 

^RfSQRT Z 

CIO] K<-z*0,5 

V 

VRfSIN Z 

CIO] Rf10ZX0-18O 
v 


VftfT SOLV AfA1 ; A2fA3JRA 

CIO] A 

C20] A SOLVE 2 OR 3 SIMUL EQUATIONS 
C 30] A FUNCTIONS TR AND DET REQUIRED 

C 40] a 
C 50] R A<-fA 
C 60] Aif.fr 
C 70] A2f-2=f R A 

C80] A3fi=:fAl 
C901 A 

C1003 A CHECK for proper rank 
C110] A 

C120J 4 if((a/3 3=RA)aA2a(3=ai)aa3)THEN three 
H1303 4IF((a/2 2=^ r a) aA2a(2==ai )aA3>then two 

C140] a 

C150] ' SOLV ERROR* 

C160] R F0f0 

Cl703 ~>0 

Cl80] A three equations 

i: 1 9 o ] a 

C200J THREE * RAf f TR A 
C210J A1 f • D E T 3 3f(Tf3^ R A) 

C2203 A2FDFT 3 3f(3fRA) f Y,6^ R A 
C2303 A 3 <-det 3 3 f< 6 t R A),Y 
C240] Rf(Ai r A2,A3)4DET a 
C250] 40 

C2603 a two equations 
C2703 a 

C280] two ; a j f- (Yf 13 x A[25 23 )-~‘ t T 23 x A[; 1 f 23 
C290] A2 <-(ac 1 ? 13xY[;23)-«C2f 13 xyli] 

C300] r f( ai r A2)~( A[;i; i3xA[;2r23 ) -AC2? 13XAC1J23 

v 


c/i 

O 

T| 

H 
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CIOOH TRUE♦RfLABEL 
C 1 103 ->0 

C1203 ERROR}'ERROR IN THEM* 

C1303 R+OfO 


VRfY LIWF1T X $ SUMX $ SUMt f SUM X 2 f SUMXY f N } SRS f SUM'!' 2 } DEN 

Cl03 a least squares fit to y vs x 
C203 A y CALC, RESID, COR ARE GLOPAl. 

C303 a 
C403 w+f * 

C503 DENffT 

C603 “» Ifr ( ( l*f DEN) vljuff N) THEN ERROR 
C703 -»IF ( DENj*N) THEN ERROR 

C803 SUMXf+/X 

C903 SUMX24- + /XXN 

Cl 003 SUMYf+ /Y 

[1103 SUMY2f+/YxY 

Cl203 SUMXYff/XxY 

c1303 »ENf(NX SUMX2)“SUMX n 2 

Cl 40 3 R + ( SUMY X SUMX 2 ) ~SUMX x SUMXY 

C 150 3 R+(R f ( SUMX Y XN ) —SUMX X SUMY ) -f DEN 

C1603 ycalcrrc 13+ R C23 

Cl703 RESIDfY-YCALC 

C 180 3 5RSf+/REsnin2 

Cl 90 3 CORfSQRT X -SRS~SUMY2—SUM'T'xSUMY-fN 

C2003 ->0 

C2103 ERROR S'LINFIT ERROR' 

C2203 R+OfO 

V 

VRfLOG10 2 

C103 R+10« 2 
v 

vRfRHB 

Cl 03 A RANDOM NUMBER 0 TO 100 

C203 R+0 ♦ 01 x?100 
v 

yRfLOG Z 

C103 R+« 2 
v 


^RfMEAN 2 
Rf+/2rf,2 
V 


C103 


yRfTAN Z 

C103 Rf-3ozxo~180 
v 

7RfTR XfRXfIJO 

c103 RHffRfX 
C203 Of-Qo 

C303 -*<l>ff*)/i+0 
C403 n°+o 
C503 R+ \ R x[03 

C603 LPJ->( <fRX)*ff R+< \RXCif i + 13 ) o.+RXCI + 13XR)/LF 
C703 Rf(fR)f(*x>C*R3 
C803 Qo+o 
v 


7List;i ; 114 ?I15r w 
11103 A LIST all. functions 
C203 M+ltfDN 0 
C303 *+0 
C 4 0 3 115 + 0 
C503 loop {if-i + i 
C603 1 14+ 1 15 
C703 115+114+15 
C803 Cl* 1 14+ 1 15+ t D w 0 
C903 + <i< n)/loop 
v 

VR+SORT Z 

C103 R+ 2 C4> 2 3 
v 


LISTING 2 


ofoo: 

20 

20 

20 

ofio: 

20 

20 

20 

0F20J 

20 

21 

2D 

0F30: 

30 

31 

32 

0F40: 

20 

41 

42 

ofso: 

2A 

51 

52 

OF60: 

20 

61 

62 

0F70: 

70 

71 

72 


20 20 20 20 20 08 
20 20 20 20 20 20 
23 24 25 5E 26 2A 
33 34 35 36 37 38 
43 44 45 46 47 48 
53 54 55 56 57 58 
63 64 65 66 67 68 
73 74 75 76 77 78 


20 0A 20 
20 20 20 20 20 
28 2D 28 2C 23 
39 2B 5B 3B 25 
49 4A 27 4C 4D 
59 5A 5D 20 20 
69 6A 6B 6C 6D 
79 7A 29 60 5E 


20 20 ♦ • • 

20 20 

2E 2F !?*•/ 
3A 5C 0123456789+C r % 5\ 
4E 4F ABCDEFGHIJ'LMNO 
5F 20 *QRSTUVUXYZ3 _ 
6E 6F abcdefShiJklmno 
5D 24 porstuvwxyz) v "3i 


(/> 

O 


x 


< 

m 


€ 
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ATTENTION ELF OWNERS 
ANNOUNCING QUEST SUPER BASIC 


At last a Full Size Basic for 1802 systems. A 
complete function Basic including two dimen¬ 
sional arrays, string variables, floating point, 
arithmetic and 32 bit signed integer arithmetic 
(10 digit accuracy) with I/O routines. Easily adap¬ 
table on most 1802 systems. Requires 12K RAM 
minimum for Basic and user programs. Cassette 
version in stock now for immediate delivery. 
ROM versions coming soon with-.exchange 
privilege allowing credit for cassette version. 
Super Basic on Cassette $40.00 


Tiny Basic Source now available $19.00 
S-100 Slot Expansion. Add 3 more S-100 slots to 
your Super Expansion Board or use as a 4 slot 
S-100 Mother Board. Board without connectors 

$9.95. 

Coming Soon: High resolution alpha/numerics 
with color graphics expandable up to 256 x 192 
resolution for less than $100. Economical ver¬ 
sions for other popular 1802 systems also. 

16K Dynamic RAM board expandable to 32K for 
less than $150. 


RCA Cosmac Super Elf Computer $106.95 


Compare features before you decide to buy any 
other computer. There is no other computer on 
the market today that has all the desirable bene¬ 
fits of the Super Elf for so little money. The Super 
Elf is a small single board computer that does 
many big things. It is an excellent computer for 
training and for learning programming with its 
machine language and yet it is easily expanded 
with additional memory, Full Basic, ASCII 
Keyboards, video character generation, etc. 
Before you buy another small computer, see if it 
includes the following features: ROM monitor; 
State and Mode displays; Single step; Optional 
address displays; Power Supply; Audio Amplifier 
and Speaker; Fully socketed for all IC’s; Real cost 
of in warranty repairs; Full documentation. 

The Super Eif includes a ROM monitor for pro¬ 
gram loading, editing and execution with SINGLE 
STEP for program debugging which is not in¬ 
cluded in others at the same price. With SINGLE 
STEP you can see the microprocessor chip opera¬ 
ting with the unique Quest address and data bus 
displays before, during and after executing in¬ 
structions. Also, CPU mode and instruction cycle 
are decoded and displayed on 8 LED indicators. 
An RCA 1861 video graphics chip allows you to 
connect to yo ur own TV with an inexpen sive video 
modulator to do graphics and games. There is a 
speaker system included for writing your own 
music or using many music programs already 
written. The speaker amplifier may also be used 
to drive relays for control purposes. 


A 24 key HEX keyboard includes 16 HEX keys 
plus load, reset, run, wait, input, memory pro¬ 
tect, monitor select and single step Large, on 
board displays provide output and optional high 
and low address. There is a 44 pin standard 
connector slot for PC cards and a 50 pin connec¬ 
tor slot for the Quest Super Expansion Board. 
Power supply and sockets for all IC’s are in¬ 
cluded in the price plus a detailed 127 pg. instruc¬ 
tion manual which now includes over 40 pgs. of 
software info, including a series of lessons to 
help get you started and a music program and 
graphics target game. 

Many schools and universities are using the 
Super Elf as a course of study. OEM’s use it for 
training and research and development. 
Remember, other computers only offer Super Elf 
features at additional cost or not at all. Compare 
before you buy. Super Elf Kit $106.95, High 
address option $8.95, Low address option 
$9.95. Custom Cabinet with drilled and labelled 
plexiglass front panel $24.95. Expansion Cabinet 
with room for 4 S-100 boards $41.00. NiCad 
Battery Memory Saver Kit $6.95. All kits and 
options also come completely assembled and 
tested. 

Questdata, a 12 page monthly software publica¬ 
tion for 1802 computer users is available by sub¬ 
scription for $12.00 per year. 

Tiny Basic Cassette $10.00, on ROM $38.00, 
original Elf kit board $14.95. 


Super Expansion Board with Cassette Interface $89.95 


This is truly an astounding value! This board has 
been designed to allow you to decide how you 
want it optioned. The Super Expansion Board 
comes with 4K of low power RAM fully address¬ 
able anywhere in 64K with built-in memory pro¬ 
tect and a cassette interface. Provisions have 
been made for all other options on the same 
board and it fits neatly into the hardwood cabinet 
alongside the Super Elf. The board includes slots 
for up to 6K of EPROM (2708, 2758, 2716 or Tl 
2716) and is fully socketed. EPROM can be used 
for the monitor and Tiny Basic or other purposes. 
A IK Super ROM Monitor $19.95 is available as 
an on board option in 2708 EPROM which has 
been preprogrammed with a program loader/ 
editor and error checking multi file cassette 
read/write software, (relocatible cassette file) 
another exclusive from Quest. It includes register 
save and readout, block move capability and 
video graphics driver with blinking cursor. Break 
points can be used with the register save feature 
to isolate program bugs quickly, then follow with 
single step. The Super Monitor is written with 
subroutines allowing users to take advantage of 


monitor functions simply by calling them up. 
Improvements and revisions are easily done with 
the monitor. If you have the Super Expansion 
Board and Super Monitor the monitor is up and 
running at the push of a button. 

Other on board options include Parallel Input 
and Output Ports with full handshake. They 
allow easy connection of an ASCII keyboard to the 
input port. RS 232 and 20 ma Current Loop for 
teletype or other device are on board and if you 
need more memory there are two S-100 slots for 
static RAM or video boards. A Godbout 8K RAM 
board is available for $135.00. Also a IK Super 
Monitor version 2 with video driver for full capa¬ 
bility display with Tiny Basic and a video interface 
board Parallel I/O Ports $9.85, RS 232 $4.50, 
TTY 20 ma l/F $1.95, S-100 $4.50. A 50 pin 
connector set with ribbon cable is available at 
S12.50 for easy connection between the Super 
Elf and the Super Expansion Board. 

The Power Supply Kit for the Super Expansion 
Board is a 5 amp supply with multiple positive and 
negative voltages $29.95. Add $4.00 for shipping. 
Prepunched frame $7.50. Case $10.00. Add $1.50 
for shipping. 


Multi-volt Computer Power Supply 

8v 5 amp, ±18v .5 amp, 5v 1.5 amp, -5v I 
.5 amp, 12v .5 amp, -12 option. ±5v, ±12v 
are regulated. Kit $29.95. Kit with punched frame 
$37.45. Woodgrain case $10.00. 


60 Hz Crystal Time Base Kit $4.40 

Converts digital clocks from AC line frequency 
to crystal time base. Outstanding accuracy. Kit 
includes: PC board, 1C, crystal, resistors, ca¬ 
pacitors and trimmer. 


TERMS: $5.00 min. order U.S. Funds. Calif residents add 6% tax. 
BankAmericard and Master Charge accepted. 

Shipping charges will be added on charge cards. 


7400TTL 

7400N 
7402N 
7404N 
7409N 
7410N 
7414N 
742CN 
7422N 
7430N 
7442N 
7445N 
7447N 
7448N 
7450N 
7474N 
7475 N 
7485N 
7489N 
7490N 
7-S92N 
7493N 
7495N 
74100N .90 

74107N 29 

74121N 34 

74123N .59 

74125N 39 

74145N 69 

74150N 95 

74151N .69 
74154N 1.00 

74157N 69 

74161S 87 
74162N .87 

74163N 87 

74174N .96 

74175N .90 

74190N 1.15 

74192N 87 

74 1 93N .85 

74221N 1.55 

74298N 1.65 

74365N .66 

74366N .66 

74367N 66 

74LSOO TTl 

74LSOON .25 
74LS32N .25 

74LS04N .25 

74LS05M .25 

74LS08N 25 

74LS10N .25 

74LS13N 40 

74LS14N .90 

74LS20N 25 

74LS22N .25 

74LS28N .41 

74LS30N .25 

74LS33N 39 

74LS38N .30 

74LS74N 70 

74LS75N 47 

74LS90N .51 

741S93N 51 

74LS95N 189 

74LS107N .35 
74LS112N .35 
74LS113N .35 
74LS132N .72 
74LS136N .35 
74LS151N 67 

74LS155N .67 

741S157N 67 

74LS162N .91 

74LS163N .91 
74LS174N 95 

74LS190N 1.06 
74LS221N 195 
74LS258N .67 

74LS367N 1.35 


CA3045 
CA3046 
CA3081 1 

CA3082 1 

CA3089 2 

LM301 
AN/AH 
LM305H 
LM307N 
LM308N 
LM309H 1 
LM309K 1 
LM311H/N 


300 


LM317T/K 2.92 
LM318 1.35 

LM320K-5 120 
LM323K-5 6.95 
LM320K12 1.35 
LM320K-15 1.35 
LM320T-5 1.60 
LM320T-8 1.60 
LM320M2 1 50 
LM320T-15 1.60 
LM324N 1.15 
LM339N 1.55 
LM340K-5 135 
LV340K-8 1.35 
LM340K-12 1.35 
LM340K-15 1.35 
LM340K-24 1.35 
LM340T-5 1.25 
LM340T-S 125 
LM340T-12 1.25 
LM340T-15 1.25 
LM340T-18 1.25 
LM340T24 1.25 
LM343H 4.50 
LM350 7 50 

LM370 1.15 

LM377 3.00 

LM379 5.00 

LM380N 1.00 
LM381 1.60 

LM382 1 60 

LM703H .40 
LM709H .28 
LM723H/N .50 
LM733N .67 
LM741CH .35 
LM741N .25 
LM747H/N .62 
LM748N .35 
LM'303N 82 

LM1304 
LV1305 
LM1307 
LM1310 
L Vi 1458 
LM1800 
LM1812 
LM1889 
LM2111 
IM2902 
LM3900N 
.M3905 
IM3909N 
MCI 458V 
NE540L 
NE550N 
NE555V 
NE556A 
NE565A 
NE566V 
NE56/V 
NE570B 
NE571B 
78L05 
78L08 
78M05 
75108 
75491CN 
75492CN 
75494CN 

CONVERTER 
80388 
870OCJ 
8701CN 
8750CJ 

10130 9.95 

9400CJV/F 7.40 
IC17103 9.50 
ICL7107 14.25 


CD4000 
CO4001 
CD4002 
CD4006 
CD4007 
CD4008 
CD4009 
CD4010 
CD4011 
CO4012 
CO4013 
CO4014 


C04015 

C04016 

CD4017 

C04018 

CD4019 

CD4020 

CO4021 

CO4022 

C04023 

CD4324 

CD4025 

CD4Q26 

CD4027 

CD4028 

CO4029 

CD4030 

CD4035 

CD4040 

CO4042 

CD4043 

CO4044 

CD4046 

CD4049 

CD4O50 

C04051 

CD4060 

CO4066 ' 

CD4068 

CD4069 

CD4070 

CD4071 

CD4072 

CD4073 

CD4075 

CD4076 

C04C78 

CD4081 

CD 4082 

CD4116 

CD4490 

CD4507 

C04508 

CD4510 

C04511 

C04515 

CD4516 

C04518 

C04520 

CD4527 

CD4528 


P.0. Box 4430N Santa Clara, CA 95054 
.For will call only: (408) 988-1640 


^^^^^^For will call only: (408) 988-1640 
2322 Walsh Ave. ^ 

uuc/L 

^^P^^ELECTRONICS 

MOS MEMORY 


2101-1 
2102-1 
2102AL-4 
21L02-1 
21 F 02 
2104A-4 
21078-4 
2111-1 
2112-2 
21141-3 
4116 
25138 
MM5262 
MM 5280 
WM532Q 
MM5330 
PD411D-3 
PD4110-4 
P51011 
4200A 
82S25 
91L02A 
H00165-S 
MMS710O 4.50 

GIAY38500-1 9.95 
MCM6571A 9.95 
9368 3.50 


N82S136 

N82S137 

2708 

OM8577 

8223 

2716T1 

2716 Inttl 


8 75 
8.75 

10.50 
2.90 
2.90 

29.50 
48.00 


6.30 


6.95 


le 2.75 

l» 4.50 

ie WW 5.25 


RESISTORS V, wan 5% 

10 per type .03 1000 per type .012 

25 per iype .025 350 piece sack 

100 per type .015 5 per type 6.75 

KEYBOARDS 

56 key ASCII keyboard Mt $67.50 

Fully assembled 77.50 

53 key ASCII keyboard kit 60.00 

Fully assembled 70.00 Enclosure 14.96 


.15 


16 .20 28 .42 
18 .27 36 58 


LEOS 

Red TO 18 

Greer. Ye<low T018 


Green. Orange, Yellow Jumbo .25 
Clfplite LED Mounting Clips ft'SI.25 
(specify red. amber, grew, yellow, dear) 

CONTINENTAL SPECIALTIES In Stock 

Complete line of b'eacboard lest Njuip^ 


.29 40 .57 MAX-100 8 digit Frog. Or. 


.79 


3.50 
2.25 
4 50 


43 
79 
1.00 
1 50 

i a 

500 


C04566 
CD4583 
C04585 
C040192 3 00 
74C00 


CLOCKS 

MM5314 

MV5315 

WV5369 

MM5841 

MM5865 

C-7CD1 

CT7010 

CT 7615 

MM5375AA/ 

MM5375AG/ 

7205 

7207 

7208 

7209 

DS0026CN 


3 90 
4.00 
2.10 
14.45 


13.95 
22 00 
1395 


74C04 

74C10 

74C14 

74C2Q 

74C30 

74C48 

74C74 

74C76 

74C90 

74C93 

74C154 

74C160 

74C175 

74C192 

74C221 

74C905 

74C906 

74C914 

74C922 

74C923 

74C925 

74C926 

74C927 


SOM 

nog 

8T10 

8T13 

8T20 

8T23 

8T24 

8T25 

8T26 

8T28 

BT97 

8T98 


33 


MM53104 2.50 

MICROPROCESSOR 

6800 17.50 

6802 18.75 


8065 

Z80A 

8212 

8214 

8216 

8224 

8228 

8251 

8293 

8255 

8257 

8259 

1802CP 


27 00 
19 75 
2 90 


10.00 
9.25 
19.50 
19 50 


WIRE WRAP LEVEL 3 


18 .57 40 1.23 


20 MHz 
32 MHz 
32768 MHz 

1 8432 MHz 
3 5795 MHz 

2 0100 MHz 
2.097152 MHz 
2.4576 MHz 
3.2768 MHz 

5.068!) MHz 
5.185 MHz 
5.7143 MHz 
6 5536 MHz 
14.31818 MHz 
18.432 MHz 
22.1184 MHz 


KEYBOARD ENCODERS 

AY5-2376 SI 2.50 

AYS-3600 17.95 

74C922 5 50 

74C923 5.50 

H00165-5 6.96 


SPECIAL PRODUCTS 

MM5865 Stopwatch Timer 9 00 
PC board 7.50 

Switches Mom. Pushbutton .27 
3 pos slide .25 

Encoder HD0165-5 6.95 

3 Digit Universal 
Counter Board Kit 
Operates 5-18 Volt OC to 5 MHz 
typ. 125-LED display 10.50 

Paratronlcs 100A Logic 


Model tO Trig 


$224.00 


_I Trigger 

Expander Kit S229.00 

Model 150 Bus 

Grabber Kit $369.00 

Sinclair Digit 
Multimeter $59.95 

Clock Calendar Kit $23.95 

2.5 MHz Frequency Counter 
Kll 537.50 

30 MHz Frequency Counter 
Kll $47.75 

TRANSFORMERS 

6V 300 ma 3.26 

12 Volt 300 ma transformer 1.25 
12.6V CT 800 ma 3.75 

12V 250 ma wall plug 2.95 

12V CT 250 ma wall plug 3.50 
24V CT 400 ma 
10V 1.2 amp wall plug 
12V 6 am p 


395 
4.85 
12 95 


2 95 
3.95 


CDP1802C0 19.95 

COP1802D 25.00 

CDP1861 12.95 

6820 9.95 

6850 1295 

6502 12.50 

6504 16.50 

6522 13 60 

UART/FIFO 

AY5-1013 5.50 

AY5-1014 7.50 

3341 6.95 

PROM 

1702A 395 

N82S23 2 95 

N82S123 3.50 

N82S126 3.75 

N82S129 3.75 

N82S131 3.75 


2 10 


Cover 

RS232 Complete Set 6 50 
OE9S 
0A15P 
OA1SS 


TRANSISTORS 

2N1893 

2N2222A 

2N2369 

2N2934A 

2N2907A 

2N3053 

2N3638 

2N3643 

2N3904 

2N3906 

2N3055 

2N4400 

2N4401 

2N4402 

TIP31 

TIP33A 


DISPLAY LEDS 

MAN1 CA 

MAN3 CC 

MAN72/74 CA/CA 

OL704 CC 

DL707/DL707R CA 
OL727/728 CA/CC 

01747/750 CA/CC 

OL750 CC 

FND359 CC 

FN3500'507 
FND503/510 
FND800/807 

3 digit Bubble 

4 digit Bubble 
OG8 Fluorescent 
0610 Fluorescent 

5 digit 14 p-n display 
NSN69 9 digit display 
7520 Clairex photocells 
TIL311 Hex 

MA1002A 8.95 

MA1012A 8.95 

102P3 transformer 2.25 


.300 1.25 
.300 1.00 
.500 1.90 
60C 1.95 


CC/CA .: 

cc/ca .; 

CC/CA .! 


Rockwell AIM 65 Computer 

6502 based single board with full ASCII keyboard 
and 20 column thermal printer. 20 char, al¬ 
phanumeric display, ROM monitor, fully expand¬ 
able. S375.00. 4K version $450.00 . 4K Assem¬ 
bler $85.00, 8K Basic Interpreter $100.00. 

Auto Clock Kit $17.95 

DC clock with 4-.50" displays. Uses National 
MA-1012 module with alarm option. Includes 
light dimmer, crystal timebase F*C boards. Fully 
regulated, comp, instructs. Add $3.95 for beau¬ 
tiful dark gray case. Best value anywhere. 

Power supply assy, in case $60.00. AIM 65 in 
thin briefcase with power supply $485.00. 

Stopwatch Kit $26.95 

Not a Cheap Clock Kit $14.95 

Includes everything except case. 2-PC boards. 

6-.50" LED Displays. 5314 clock chip, trans¬ 
former, all components and full instructions. 

Full six digit battery operated. 2-5 volts. 
3.2768 MHz crystal accuracy. Times to 59 
min., 59 sec.,'99 1/100 sec. Times std., split 
and Taylor. 7205 chip, all components minus 
case. Full instructions. 

Orange displays also avail. Same kit W/.80" 
displays. Red only. $21.95 Case $11.75 

NiCad Battery Fixer/Charger Kit 

Video Modular Kit $8.95 

Convert your TV set into a high quality monitor 

Opens shorted cells that won’t hold a charge 
and then charges them up, all in one kit w/full 
parts and instructions. $7.25 

without affecting normal usage. Complete kit 
with full instructions. 

PROM Eraser 

S-100 Computer Boards 

Will erase 25 PROMs in 15 minutes. Ultra¬ 
violet, assembled $34.50 

8K Static RAM Kit Godbout $135.00 

16K Static RAM Kit 265.00 

24K Static RAM Kit 423.00 

32K Dynamic RAM Kit 310.00 

64K Dynamic RAM Kit 470.00 

8K/16K Eprom Kit (less PROMS) $89.00 

Video Interface Kit $139.00 

Motherboard $39. Extender Board $8.99 

Hickok 3V2 Digit LCD Multimeter 

Batt/AC oper. O.Imv-IOOOv. 5 ranges. 0.5% 
accur. Resistance 6 low power ranges 0.1 
ohm-20M ohm. DC curr. .01 to lOOma. Hand 
held, W LCD displays, auto zero, polarity, over- 
range. $69.95. 

791C Update Master Manual $35.00 

Complete 1C data selector, 2500 pg. master refer¬ 
ence guide. Over 50,000 cross references. Free 
update service through 1979. Domestic postage 
$3.50.19781C Master closeout $19.50. No foreign 
ordors. 

Digital Temp. Meter Kit $39.95 

Indoor and outdoor. Switches back and forth. 
Beautiful. 50" LED readouts. Nothing like it 
available. Needs no additional parts for com¬ 
plete, full operation. Will measure -100° to 
+ 200°F, tenths of a degree, air or liquid. 
Beautiful woodgrain case w/bczcl $11.75 ^ 


FREE: Send for your copy of our NEW 1979 
QUEST CATALOG. Include 28c stamp. 


134 INTERFACE AGE 


CIRCLE INQUIRY NO. 80 


OCTOBER 1979 




















SOFTWARE SECTION 


SOFTWARE REVIEW 


SWTPC’s New 


PILOT, a sophisticated microcomputer language, may 
soon outdate text books and correspondence schools. Entire 
college courses could fit on a set of minifloppy disks. All of 
this is possible with the Southwest Technical Products Cor¬ 
poration (SWTPC) PILOT v 1.0. 

What is PILOT like? What software is available? What is 
the programming like? These are interesting questions. Little 
is known about PILOT. Only a few articles have been pub¬ 
lished in the last two years. 

PILOT has been bred for computer assisted instruction 
(CAI) because it allows for different answers. If a BASIC pro¬ 
gram asks the color of a tree, for example, the resulting 
response would have to match the required answer, letter for 
letter, space for space. BASIC would have difficulty accept¬ 
ing answers like “GReen”, “brownish”, “YEL Low”, or 
even “DEAD”. But PILOT understands and responds to a 
variety of such answers. Because of this flexibility, it can in¬ 
teract with a student’s individual tutoring, drills, tests or lab¬ 
oratory simulations. 

If BASIC is specific, PILOT is general. This is not to say 
that PILOT lacks refinements. The logic flow of PILOT can 
be as ingenious as any BASIC program. BASIC is a mathe¬ 
matical/text language. PILOT is more like a text editor with 
mathematical appendages. 

The similarities and differences of the two languages may 
be noted by reviewing the program excerpts (Figure 1). Both 
programs achieve the same objective. Although the subject 
matter, “Arizona History” may be expanded in either lan¬ 
guage, PILOT is simpler programming and takes less RAM. 

A few differences may be noted. BASIC follows line num¬ 
bers like railroad tracks. It gets where it is going by following 
a direct path. PILOT travels a programming freeway with any 
number of exits and entrances. BASIC requires exact spell¬ 
ing of “PRINT”, “INPUT”, “GOSUB”, etc. functions. 
PILOT uses a single letter that may be modified with one ad¬ 
ditional letter. BASIC remains fussy about quotation marks 
and semicolon manipulation. PILOT simply eliminates 
them. BASIC’s code is built using the interpreter. PILOT’S 
code is created through a host program. 

BASIC executes from RAM reserved beyond the interpre¬ 
ter. PILOT uses a minimum of RAM for scratch pad storage. 
PILOT’S programs execute directly from the minifloppy disk. 
It is possible to run a 75K PILOT program with 16K RAM 
using 8K for PILOT, 4K for the FLEX™ DOS and 4K RAM 
for the scratch pad. It is interesting to note that SWTPC disk 
BASIC v 3.0 uses 9052 bytes while PILOT gets by with a 



Review by Jim Schreier, Associate Editor 

modest 7564 bytes. At least, so it seems. PILOT’S space 
secret will be revealed shortly. 

Both languages have a number of similarities. For exam¬ 
ple, both support dimensioning, variables, string manipula¬ 
tion, jumps, relational operators and mathematic functions. 
Although COMMON PILOT supports random access disk 
files, the SWTPC version does not. The manual explains that 
“. . .at the time of this writing FLEX did not support random 
access disk files. . .(so the necessary) op codes in PILOT are 
not implemented in version 1. This should not pose any 
hardships since random disk files are not often required for 
CAI courses.” 

It appears, then, that SWTPC PILOT has had an interest¬ 
ing genealogy. 

At first, PILOT was started at the San Francisco Medical 
Center as a simple CAI language. This was called “Core 
PILOT” or “PILOT 73.” It supported eight operation 
codes, or op codes for short. With the advent of microcom¬ 
puters in the mid-1970s, new PILOT dialects were devel¬ 
oped by several institutions, including Western Washington 
University. These results were “extended” versions of 
PILOT. The authors, Larry Kheriaty and George Gerhold, of 
MICROPI, 2445 N. Nugent, Lummi Island, WA 98262, 
have extracted the key features of extended PILOT into a 
“standard” microcomputer based language called COM¬ 
MON PILOT. Having a workable language, tried and true, 
ready for many microcomputer systems is one way to create 
a standard. A standard microcomputer language has much 
potential. In addition, MICROPI has single-user 8080/Z-80 
and Pascal versions of COMMON PILOT available. 

The latest genealogical step is SWTPC’s adaption of 
COMMON PILOT to its multi-user PILOT version 1.0. 
SWTPC’s PILOT is self-contained, executing in one of two 
formats. This is unique. Usually program versatility requires 
a block and tackle to get it up-and-running. In this version 
the user has the choice of a single station format or up to four 
stations for PILOT time-sharing. 

The introductory manual materials, written by SWTPC, 
lead one to believe a block and tackle would be necessary, as 
numerous address alterations are outlined. It was discovered, 
contrary to the manual, that the suggested address alterations 
were not necessary. A serial board is placed in port 1 and the 
SWTPC MP-N calculator interface is placed in port 7. The 
PILOT disk then executes, using the regular FLEX DOS. 

PILOT will not operate without the prerequisite port hard¬ 
ware. It was assumed a sample PILOT program could be 
reviewed without the MP-N calculator interface. Instead the 
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program would execute and the disk would immediately die. 
A reading of the 6800 CPU revealed PILOT was looping in¬ 
to address $11BF from $1058. Every third execution pro¬ 
vided another loop. A check of the PILOT memory map 
gave the answer. $11 BF was waiting for the calculator inter¬ 
face. The sample program was requesting a user input num¬ 
ber between 1 and 5 as its first instruction. 

It is not clear why SWTPC requires the MP-N interface. 
One would expect that floating point math be contained in 
the language. Although the calculator interface saves RAM, 
most microcomputer users would more effectively make use 
of their dollars by applying the cost of the expensive interface 
($46.50) towards an additional 4K RAM ($75). 

The $25 price is right for the software and documentation. 
SWTPC’s bright yellow notebook contains the minifloppy 
FLEX disk operating system, utilities, PILOT and 2 sample pro¬ 
grams. The 67 pages of documentation are excellent, but, as 
in similar complex software packages, a table of contents is not 
enough. A subject/error index is necessary; or even a con¬ 
cordance would be helpful in order to save programming time. 

The software works without a hitch. The SWTBUG™ 
monitor loads the disk boot and the FLEX DOS, after which 
a display at the terminal welcomes the user to PILOT. 
PILOT is loaded by entering “PILOT” at the terminal. The 
program responds with “UNIT = ”. The user enters the disk 
file drive, 0-3; after which “FILE = ” is displayed. The sec¬ 
ond request is for the name of the program. 

At this point a strange thing happens. It can be called 
SWTBUG ghost effect. All FLEX TTYSET.CMD pre-set 
variables are lost. (The TTYSET command allows setting ter¬ 
minal controls, line length, width, duplex, etc.). With the 
duplex altered, the terminal develops a case of double vision. 
This can be manually adjusted, but remains a special prob¬ 
lem of SWTBUG. 


PR. USGE 
D G2*<4> 

D: J3*<1> 

C G - 0 
C: V ~ 1 
C G2* - CHR<26> 

C: G2* ^ G2*!!G2*!!G2* 

C J3* =- CHR<2> 

C. G2* - G2*!!J3* 

T. 

T *G2* ARIZONA HISTORICAL SURVEV 

T: A SAMPLE PROGRAM - COMMON PILOT 

T. 

C: G = 1 

T. QUESTION #G 

T: 

♦TERR T: IN I860 ARIZONA WAS PART OF WHICH TERRITORY? 
A. 

MS. NEWMEXICO!DESERET 
TV : EXCELLENT. . . 

JV YEAR 

TN YOUR SPELLING IS A LITTLE OFF 
PR 

T: DO YOU WISH TO TRY AGAIN? 

A: 

H: YES!VUP!YA!SUREENOUGH!YEA!OK!PLEASE!ONCEMORE 

J: TERR 

PR: 

T; 

♦YEAR T 
T: 

C: G - 2 
C. V - 1 
T: QUESTION #G 
T: 

T. IN WHICH YEAR DID ARIZONA BECOME A TERRITORY'* 

A *Y 

T <V-1864 > . VERY GOOD. . . 

R PROGRAM TO CONTINUE IN LIKE MANNER 
E: 

Figure la. PILOT Sample 


Both sample PILOT programs are in the format of text 
files. SAMPLE occupies 20,708 bytes on 167 disk sectors. 
HORMUZ requires 24,800 bytes on 200 sectors. SAMPLE 
will engage one’s imagination. The program contains scores 
of problems divided into four categories: numerical answer 
processing, textual answer processing, elementary grade ex¬ 
amples and intermediate grade examples. The 167 sectors 


are the result of much painstaking programming. It shows. 
The examples are fitting, the computer responds with helpful 
witty answers, the layout is pleasantly formatted and no soft¬ 
ware problems interrupt the user. 

HORMUZ, the second sample PILOT program, is a pre¬ 
algebra program embedded into a desert adventure story. 
The odd-ball story has no relation to the arithmetic being 
presented. Some would consider the tone of the story offen¬ 
sive, but worse, it is confusing and does not prompt in a 
positive manner. One of the prompts reads . .go back 
home to your parents.” These 6 words quickly drain enthu¬ 
siasm from kids. 

One of the problems with the two sample programs is a 
certain scholastic attitude embedded by the various authors. 
This may be satisfactory for teachers’ conventions, but CAI 
should have humility and patience. After all, it’s only a 
machine. It can be programmed to reflect positive attitudes. 

MICROPI is currently offering three PILOT courses: In¬ 
troduction to COMMON PILOT ($100), Chemistry Labora¬ 
tory Simulation ($150), and Scientific Notation Review ($75). 


0610 

GOSUB 370 : LINE--16G : DIGITS-6 . PRINT 


; 6620 

PRINT TAB<17>; "ARIZONA HISTORICAL SURVEV" 


0036 

PRINT TAB<17>>"A SAMPLE PROGRAM IN BASIC" PRINT 


6646 

PRINT :PRINT 


1 6606 

LET G--G+1 


1 6666 

PRINT "QUESTION # G 


6670 

PRINT TAB( 2 >; "IN 1866 AND BEFORE ARIZONA WAS PART 

"i 

6086 

PRINT " OF WHICH TERRITORY"; 


6090 

INPUT A# 


0166 

PRINT 


6110 

IF A#-"NEW MEXICO" THEN 166 


0120 

IF 8*0"NEW MEXICO" THEN 130 


6130 

IF A*-"DESERET" THEN 166 


6146 

IF 8*0"DESERET" THEN 156 


6160 

GOTO 176 


6160 

PRINT "EXCELLENT. . " GOTO 226 


0170 

PRINT "I'M SORRY. YOUR ANSWER DOES NOT MATCH. " 


0180 

PRINT "DO YOU WISH TO TRY AGAIN. 1 YES 3 OR C NO 

3"; 

0196 

INPUT X* 


6260 

PRINT PRINT 


6210 

IF X*O"N0" THEN 76 


0220 

LET G-G+l 


6236 

PRINT PRINT 


0246 

PRINT "QUESTION # G 


02G0 

PRINT TAB<2>; "IN WHICH YEAR DID ARIZONA BECOME 8 

TERRITORY" 

6266 

INPUT A 


6276 

PRINT 


6286 

IF A01864 THEN 366 


6290 

PRINT "VERY GOOD . " GOTO 350 


6306 

PRINT "NOT REALLY. " 


6316 

PRINT "DO YOU WISH TO TRY AGAIN, t YES 3 OR C NO 

3"; 

6326 

INPUT X* 


0336 

PRINT :PRINT 


6340 

IF X*O"N0" THEN 256 


6356 

REM PROGRAM CONTINUES IN SIMILIAR FORMAT 


6366 

END 


0370 

FOR X9=1T03:PRINTCHR*<26 >:NEXTX9 PRINTCHR*< 2 > 


0386 

RETURN 



Figure 1b. BASIC Sample 



Although Figure 1 contains a sample PILOT program, ad¬ 
ditional programming detail will assist in understanding the 
potential power of the language. 

Two compatible host programs may be used to program 
PILOT. They are the FLEX BUILD utility within the FLEX 
DOS, as well as TSC’s (Technical Systems Consultants, 
Inc.) full-sized text editor. 


op 

code name 

comments 

PR: 

prob1em 

Key construction element of PILOT. A pro¬ 
gram consists of one or more PR: codes. 

R 

remark 

Used for documentation. 

T 

type 

Display text at the terminal. 

Continue displaying type. 

A 

accept 

Wait for the answer. 

M 

match 

Compare the answer with acceptable answers. 

J 

J ump 

Go to various program sections. 

U 

use 

internal subroutine call. 

E 

end 

Conclude program or subroutine. 

C 

caculate 

Compute an arithmetic or string function 

D 

dimension 

Set aside array space. 

X l 

execute indi 

rect 

Perform a string instruction. 


Figure 2. PILOT Operation Codes 
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6800.64K BYTE RAM AND CONTROLLER SET 

MAKE 64K BYTE MEMORY FOR YOUR 6800 OR 
6502. THIS CHIP SET INCLUDES: 

★ 32 M5K 4116-3 16KX1,200 NSEC RAMS. 

★ 1 MC3480 MEMORY CONTROLLER. 

★ 1 MC3242A MEMORY ADDRESS 
MULTIPLEXER AND COUNTER. 

★ DATA AND APPLICATION SHEETS. PARTS 
TESTED AND GUARANTEED, 

$295.00 PER SET 


S100 FULLY ASSEMBLED MOTHERBOAROS- 
FULLY SOCKETED, INDUSTRIAL GRADE 

★ 8 SLOT ASSEMBLED $149.00 

* 19 SLOT ASSEMBLED $199.00 



64K BYTE EXPANDABLE RAM 

DYNAMIC RAM WITH ON BOARD TRANSPARENT 
REFRESH GUARANTEED TO OPERATE IN 
NORTHSTAR, CROMEMCO, VECTOR GRAPHICS. 
SOL. AND OTHER 8080 OR Z-80 BASED S100 
SYSTEMS *4MHZ Z-80 WITH NO WAIT STATES. 

* SELECTABLE AND DESELECTABLE IN 4K 
INCREMENTS ON 4K ADDRESS BOUNDARIES. 

* LOW POWER-8 WATTS MAXIMUM, 

* 200NSEC 4116 RAMS. 

* FULL DOCUMENTATION. 

* ASSEMBLED AND TESTED BOARDS ARE 
GUARANTEED FOR ONE YEAR AND 
PURCHASE PRICE IS FULLY REFUNDABLE IF 
BOARD IS RETURNED UNDAMAGED WITHIN 
14 DAYS. 

ASSEMBLED/ 

TESTED KIT 

64KRAM.$595.00 $565.00 

48K RAM.$529.00 $499.00 

32K RAM.$459.00 S4Z9.00 

16K RAM.$389.00 S359.00 

WITHOUT RAM CHIPS .$319.00 $289.00 


EPROM 

2716-450NSEC.$49.00 



VISTA V 200 MINI FLOPPY SYSTEM 

r S100 DOUBLE DENSITY CONTROLLER 
r 204 KBYTE CAPACITY FLOPPY DISK 
DRIVE WITH CASE & POWER SUPPLY 
r MODIFIED CPM OPERATING SYSTEM 
WITH EXTENDED BASIC 
$695.00 

r EXTRA DRIVE. CASE & POWER SUPPLY 
$395.00 


16K XI DYNAMIC RAM 

THE MK4116-3 IS A 16.384 BIT HIGH SPEED 
NMOS, DYNAMIC RAM. THEY ARE EQUIVALENT 
TO THE MOSTEK, TEXAS INSTRUMENTS, OR 
MOTOROLA 4116-3. 

★ 200 NSEC ACCESS TIME. 375 NSEC CYCLE 
TIME. 

* 16 PIN TTL COMPATIBLE. 

★ BURNED IN AND FULLY TESTED. 

* PARTS REPLACEMENT GUARANTEED FOR 
ONE YEAR. 

S9.50 EACH IN QUANTITIES OF 8 ■ 


BETA COMPUTER DEVICES 
P.O. BOX 3465 

ORANGE, CALIFORNIA 92665 
(714) 633-7280 



MOTOROLA MEMORY ADDRESS MULTIPLEXER— 
MC3242A 

THE MC 3242A IS AN ADDRESS MULTIPLEXER 
AND REFRESH COUNTER FOR 16 PIN. 16K 
DYNAMIC RAMS THAT REQUIRE A 128 CYCLE 
REFRESH. 

* CONTAINS MEMORY REFRESH COUNTER. 

* MULTIPLEXES SYSTEM 14 BIT ADDRESS TO 
THE 7 ADDRESS PINS OF THE RAMS. 

* COMPATIBLE WITH 3480 MEMORY 
CONTROLLER. 

* PART IS GUARANTEED. 

$12.50 EACH 


MOTOROLA DYNAMIC MEMORY CONTROLLER- 
MC3480L 

MEMORY CONTROLLER DESIGNEDTOSIMPLIFY 
CONTROL OF 16 PIN 4K OR 16K DYNAMIC RAMS. 

★ GENERATES RAS/CAS AND REFRESH TIMING 
SIGNALS FOR 16K TO 64K BYTE MEMORIES. 

★ GENERATES MEMORY READ/WRITE TIMING 

★ DIRECT INTERFACE WITH MOTOROLA OR 
INTEL 3242A ADDRESS MUX AND REFRESH 
COUNTER. 

★ PART GUARANTEED. 

$13.95 EACH 


KIM/SYM/AIM-65—32K EXPANDABLE RAM 

DYNAMIC RAMWITHONBOARDTRANSPARANT 

REFRESH THAT IS COMPATIBLE WITH KIM/ 

SYM/AIM-65 AND OTHER 6502 BASED 

MICROCOMPUTERS. 

* PLUG COMPATIBLE WITH KIM/SYM/AIM-65. 
MAYBECONNECTEDTOPETUSINGADAPTOR 
CABLE. SS44-E BUS EDGE CONNECTOR 

* USES +5V ONLY (SUPPLIED FROM HOST 
COMPUTER BUS). 4 WATTS MAXIMUM. 

* BOARD ADDRESSABLE IN 4K BYTE BLOCKS 
WHICH CAN BE INDEPENDENTLY PLACED ON 
4K BYTE BOUNDARIES ANYWHERE IN A 64K 
BYTE ADDRESS SPACE. 

* BUS BUFFERED WITH 1 LS TTL LOAD. 

* 200NSEC 4116 RAMS. 

* FULL DOCUMENTATION 

* ASSEMBLED AND TESTED BOARDS ARE 
GUARANTEED FOR ONE YEAR, AND 
PURCHASE PRICE IS FULLY REFUNDABLE IF 
BOARD IS RETURNED UNDAMAGED WITHIN 
14 DAYS. 

ASSEMBLED/ 

TESTED KIT 

WITH 32K RAM .$449.00 $419.00 

WITH 16K RAM .$379.00 $349.00 

WITHOUT RAM CHIPS .$309.00 $279.00 



S100 MAINFRAME 
AND CARD CAGE 


* W/SOLID FRONT PANEL $239.00 

* W/ CUTOUTS FOR 2 MINI-FLOPPIES S239.00 

* 30 AMP POWER SUPPLY .$119.00 


CALIF RESIDENTS PLEASE ADD 6% SALES TAX. 
MASTERCHARGE & VISA ACCEPTED. PLEASE 
ALLOW 14 DAYS FOR CHECKS TO CLEAR BANK. 
PHONE ORDERS WELCOME. 


Z-80 CPU • Z-80 CPU • Z-80 CPU • Z-80 CPU 

★ 2MHZ OR 4MHZ SWITCH SELECTABLE 

★ 2 SERIAL PORTS 

★ 2 PARALLEL PORTS 

★ SELECTABLE BAUD RATES 150-9600 

★ POWER ON JUMP TO ON BOARD 2708 OR 
2716 EPROM (BOARD DELIVERED WITHOUT 
EPROM 

S325.00 


TRS-80 16K MEMORY EXPANSION KIT 
THIS KIT PROVIDES THE IC'S TO EXPAND THE 
TRS-80 MAINFRAME FROM 4K BYTES TO 16K 
BYTES OR MAY BE USED IN THE EXPANSION 
CHASSIS. THE KIT INCLUDES: 

* 8 M5K 4116-3 16K X 1,200 NSEC RAMS. 

* 1 DIP PROGRAMMING SWITCH. 

* 1 SET OFEASYTOFOLLOWINSTRUCTIONS 
THAT ONLY REQUIRES A SCREWDRIVER TO 
SUCCESSFULLY COMPLETE THE 
INSTALLATION. 

$80.00 PER KIT 
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SWTPC’s PILOT uses 11 operation codes. For more in¬ 
formation refer to Figure 2. Each code is followed by a colon 
after which certain instructions are carried out. For example 
R: is used for a remark, as in BASIC. The program does not 
execute R:. 

To type a line of text T: is used. To accept input A: is used. 
M: matches a student’s responses with acceptable responses. 
Various modifications allow the M: command to accept exact 
or liberal spellings, or one of a number of allowable answers. 

J: allows jumps throughout the program. Jumps are sim¬ 
plified by three automatic jump variables that may be used as 
the programmer desires. 

The C:, compute op code, provides PILOT with its string 
and mathematics power. For example, using C: A = COS(X) 
gives the variable A the cosine of X in radians. 

PILOT string manipulation is as powerful as its sister 8K 
BASICs with string editing and concatenation. Figures 3 and 
4 outline the PILOT mathematic and string functions. 


function 

corwnen ts 

C: A=ABS(X} 

Absolute value 

C: A=ATN(X) 

Arctangent in radians 

C: A=C0S((X) 

Cosine in radians 

C: A=E XP(X) 

Raise to the power of 

C: A=FIX(X) 

T runcate 

C: A^INT(X) 

Integer 

C: A= LOG(X) 

Log rithm , base 10 

C: A=LN(X) 

Logrithm , base e 

C: A=RND(X) 

Random number 

C: A=SGN(X) 

Sign of X returned as -1, 0 or 1 

C: A= SIN(X) 

Sine in radians 

C: A=SQR(X) 

Square root 

Figure 3. 

PILOT Arithmetic Functions 


Like BASIC programming, PILOT is straightforward. De¬ 
bugging PILOT, however, is another matter. Re-editing and 


function 

comments 

C: A=ASC(X$) 

Returns number of first ASCII letter 
in string X$ 

C: A=CHR(X) 

Returns the ASCII of a given number 

C: A=FLO(X$) 

Returns numeric value of first number in 
string 

C: A«=INS(X,Y$,Z$) 

Returns number of starting position of 

2$ in Y$ starting at X 

C: A=LEN(X $) 

Returns number of string's length 

C: A=STR(X) 

Converts decimal or floating point math 
into a string. 

Figure 4. PILOT String Functions 


re-executing the program involves a number of steps that, if 
slow on disk, would be impossible on tape. 

A debugging hassle is created because SWTPC PILOT 
does not respond to control C or ESCAPE. It is necessary to 
reactivate the monitor to escape from the program. 

Error statements are single letters. As such they tend to be 
general. The offending line is displayed but the error statements 
do not have the detail found in other SWTPC BASICs. 

SWTPC’s PILOT may iron out a few of the rough spots in 
future revisions. Getting rid of the calculator interface and 
SWTBUG difficulties would be nice. The manual should 
contain at least one printout of a complete PILOT program 
for analysis. The program would not have to be as complex 
as those on the disk. Something more than the few-line 
samples in the documentation is necessary. Better documen¬ 
tation indexing would also be helpful. 

However, SWTPC and MICROPI should be congratulated 
for this quality software that works. They have given their 
software a solid foundation. Craftsmanship is noticeable 
everywhere. Now we must wait a season for the variety of 
software to develop. Based on the work that has already 
gone ahead, a bumper crop should be coming.□ 
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We can’t close your sale, 

but our business systems practically sell themselves 
with the aid of this comprehensive support program 



This ad and others like it, will be run in local, 
regional and national newspapers and publications 
in the coming year. And if you are one of our select 
group of DIMENSION DELTA computer systems 
marketeers, your name will be included. Then the 
sale is up to you. BGT before that, let CMC 
support you in the following ways ... 

1. COMPLETE, EFFICIENT BUSINESS 
SOFTWARE, time-tested and proven in 
hundreds of on-site locations. 

2. THE BEST HARDWARE, both single 
user, floppy disk or multi user, multi task, 
hard disk systems available. 

3. MARKETING AIDS, cooperative 
newspaper and publication ads, 
product sheets, demo programs. 

4. TRAINING AIDS, a software - 
hardware-marketing school con¬ 
ducted at our location to indoctri¬ 
nate you in the DIMENSION DELTA pro¬ 
gram and limited in size. And a hardware school 
for your technical people. In depth training on 
the equipment to back up CMC’s standard 
warranty program. 

5. A DIMENSION DELTA users group, with infor¬ 
mation coordinated and distributed for the 
benefit of all. 

6. LIMITED selection of DIMENSION DELTA 
dealers, so the “man next door” won’t be your 
competitor. 


' W £.'.Ss 




7. The iden¬ 
tification of being 

the authorized DIMEN¬ 
SION DELTA dealer. Customer referrals will 
return to you. 

8. Recommendations and assistance in providing 
leasing arrangements between you and your 
customer. 


This is just the start of our program. We are dedicated to our dealers and suggestions from you are taken 
very seriously. Give us a call and ask for the DIMENSION DELTA representative. You know CMC MARKETING 
CORR but if you want further references, we will be glad to give you a list of our current DIMENSION DELTA 
dealers. THEY WILL GIVE YOG THE GOOD WORD. 


pime nsiorv 
DELTA^H 



Distributed Exclusively By: 

CMC Marketing Corp. 10611 Harwin Drive Suite 406 Houston, TX 77036 (713) 995-4960 
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SOFTWARE APPLICATION 


*******************#*****************************************************^ 

************************************************************************^ 


** 

** 


** 

** 

** 

** 


OHOnOH 

OB 

no 

on 


no m 
nn oi 
on hi 
ooooo 


00 

000000 


no 

on 

no 

on 


onnno 

nn 

00 

nnoooon 


oooooo 
noon 
on no 
no on 


ooooo 

on 

nn 

oooooo 


*» 

** 


ft* 




onnno 

n 

nn 

n 

nn 

nnnnn 

nn 

no 

n 

nn 

nnnnn 

nnnnnnn 




** 

ft* 




nn 

no 

no 

nn 

nn 

nn 

nn 

nn 

nn 

nn 

on 

nn 

nn 

nn 

nn 




♦* 

ft* 




nn 

nn 

non nn 

nnn nn 

nn 

no 

nn 

nn 
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nn 

nn 


nn 




** 
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nn 

nn 
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** 
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nn 

nn 
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an 
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nn 

nn 

nn 

nn 

nn 
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nn 




** 
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nn 

on 

nn 

nn 

nn 

nn 

nn 

nn 

nn 

nn 

nn 

no 

nn 

nn 
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*» 
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nn 

on 
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n 

nn 

n 
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nnnnnnn 




** 

ft* 
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** 
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on 
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ft* USE small LETTERS TOO 

ft»#ft#»*ftft**#**»******ft**ft****ft***ftft**ft******ftft»*ftft*****ftft****************ft*****ft**»»ft*»*****ft*»*****ft*************»***»**»ft******ft* 
#*ftftft***ft*ftft*»ftft*ftft**************************************************************************************************************** 


;By Alan R. Miller, Software Editor I 


Computers are principally used for computation and data 
processing. But a third possible use is for making posters. 
One popular style depicts cartoon characters such as Snoopy 
or Star Wars robots with a calendar at the bottom. Long, 
sideways banners of block letters are also common. 

The program given in Listing 1 can be used to produce yet 
a different style of poster. In this case it is closer to something 
that might be ordered from a sign painter. The announce¬ 
ment of an important meeting, for example, can be printed in 
1 by %-inch block letters. Then additional information can 
be given in smaller letters at the bottom of the sign. A border 
of two rows of stars surrounds the entire message. 

WRITTEN IN BASIC 

The program, written for Microsoft BASIC, produces 14 
block letters per line for a 132-column line printer. If an 
80-character printer is used, a maximum of 8 letters can be 
placed on each line. In this case, remove the apostrophe 
from the beginning of line 170. (It is also possible to squeeze 
seven letters onto a line for printing on a teletype.) 

The program will run on Xitan disk BASIC if the integer 
definition at line 110 is deleted. Two other changes must be 
made for the latest Xitan version. The LPRINT commands 
must be changed to PRINT #LU and the LINE INPUT com¬ 
mands are changed to INPUT LINE #0. 

The LINE INPUT command accepts a string of ASCII 
characters including punctuation and quotation marks. If this 
command is not available, the regular INPUT command can 
be substituted. But in this case the user response must be 
embedded in quotation marks if it contains punctuation. 

RUNNING THE PROGRAM 

Type RUN and the program will prompt the user for the 
page length and number of copies. The message to be 
printed in large block letterb ib typed in next. Start each line 
with the actual first character. It is not necessary to add blanks 
on the left, since each line is automatically centered by the 
addition of blanks to each end. Lines with an odd number of 


***************************************************************************** 

***************************************************************************** 


HR RH HR 


RHHHRH RHHHRH HRHNHHH HRHRHR 


HRHRHR 
HHWH 
HR HR 


HHHHHHH HR HR 


** 

** 

** RRHRRRR 
** RR 
** RH 
** RHRH 
** HR 
** HR 
** HR 
** 


HR HRHRHR 


RHHHRH 
HRHH 
HR RR 


R HHHHHHH RRHRRRR RHRHHR 


HR HHHHHHH HHHHHHH 


HHH RH 
HR H RR 
RH HRH 


** Including information in small type ** 

***************************************************************************** 

***************************************************************************** 


characters are padded with half blanks, shifting these lines by 
one-half character. Two successive carriage returns com¬ 
plete this part. Of course, the BASIC error-correction keys 
can be used to fix typing errors made during entry. 

SMALL LETTERS 


Lines which will print in small letters (actually the regular 
printer characters) are entered next. These lines are also cen¬ 
tered automatically and can contain up to 127 letters for the 
wide format. Two successive carriage returns complete the 
input and initiates the printout. At the completion of each 
poster, the proper number of linefeeds are issued to simulate 
a formfeed. 

The data used to generate the block letters are given at the 
end of BASIC program. The DATA statements are written in 
the actual ASCII characters whenever possible for greater 
clarity. However, the rebulting block letters, printed in 7-by-7 
format, are formed by overprinting the letter A with the letter 
W. This produces a much more readable sign than if single 
characters were to be used.D Pro gram follows 
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PROGRAM LISTING 


LO ' BASIC PROGRAM TO PRINT POSTERS* MAR 7*79 
20 ' 

30 ' Written by Alan R. Miller 

40 5 New Mexico Tech* Socorro 87001 

50 7 

60 7 FOR XITAN VERSION DELETE LINE 110 
70 7 CHANGE LPRINT TO PRINT #LU* 

80 7 CHANGE LINE INPUT TO INPUT L.INE #0* 

90 7 

100 CLEAR 1000 7 SET STRING SPACE 

110 DEFINT I-N J REM MICROSOFT VERSION 

120 LU = 2 ' LOGICAL-UNIT FOR LIST* XITAN VERSION 

130 7 OPTION #LU*" W"* 132 7 SET WIDTH XITAN VERSION 

140 7 

150 CR* = CHR*<13) 

160 MC=14 7 MAXIMUM CHARACTERS PER LINE 
170 * MC = 8 : REM FOR NARROW PAPER 

180 MP = MC * 9 + 5 X ML= 9 7 MAXIMUM NUMBER OF LINES 
190 MS * 15 7 MAX NUMBER OF SMALL LINES 
200 7 

210 DIM SI $ (ML.) * AL* ( 7 * 63) * IZ (ML ) * SM* (MS) * IY (MS) 

220 7 

230 El* = "ERROR X too many characters* try asJain " 

240 7 

250 FOR J=1 TO 59 X FOR 1=1 TO 7 X READ AL*<I*J> 

260 NEXT I*J 
270 7 

280 INPUT "Pasfe length* in inches"* YP : LP = YP * 6 
290 INPUT "Number of copies"? NC 

300 PRINT "Enter message of large letters* up to"* 

310 PRINT MC*" letters, per line." 

320 PRINT "Two successive carriage returns signify end." 
330 7 
340 1=0 

350 1=1+1 J IZ(I) = 0 

360 PRINT "Line" + STR*<I>?':"* 

| 370 LINE INPUT SI*(I> 7 INPUT A LINE OF LARGE LETTERS 

380 LN = LEN(SI$(I)) 

390 IF LN > MC THEN PRINT El* X GOTO 360 

400 IF LN = MC THEN 460 

410 IF LN = 0 THEN NL = I ~ 1 X GOTO 480 

420 N1 = MC - LN J N2 = INT(Nl/2) J N3 = N1 - N2 

430 IF N1 = 1 THEN 450 

440 FOR J = 1 TO N2 J SI*<I>= " "+ SIf<I) : NEXT J 

450 IF N2 <> N3 THEN IZ(I) = 1 7 SET HALF SPACE FLAG 

460 IF I < ML THEN 350 
470 7 

480 PRINT "Enter small lines" 
n 490 1=0 

500 I = 1+1 : IY(I) = 0 

510 PRINT "Line" + STR$(I)*"J"* 

520 LINE INPUT SM*(I) 7 INPUT A LINE OF SMALL LETTERS 
530 LN= LEN(SM*(I)) 

540 IF LN = 0 THEN NS = I - 1 J GOTO 580 

550 IF LN > MP-6 THEN PRINT El* J GOTO 510 

560 IF LN<MP THEN SM*<I) = SPACE*<<MP-LN>/2-4) + SM*(I) 

570 r IF I < MS THEN 500 

580 LPRINT 




590 7 

600 7 START A NEW PAGE 

610 7 v, 

620 FOR K=1 TO NC J LT = 6 7 GET A NEW PAGE 
630 GOSUB 1020 7 PUT * ACROSS TOP 
640 7 


650 7 START A NEW LINE OF MESSAGE 

660 7 

670 FOR J=1 TO NL ' 

680 LT = LT + 9 7 GO THROUGH EACH LINE 

690 LS= LEN(SI*(J)) l GOSUB 1060 7 2 BLANK LINES 

700 7 

710 7 START ONE OF SEVEN ROWS OF SPOTS 

720 7 

730 FOR 1=1 TO 7 

740 IF LS = MC THEN LPRINT "** "* ELSE LPRINT "** "? 

750 IF IZ<J> THEN LPRINT SPC<4>* 


760 

770 

780 

790 

800 

810 

820 

830 

840 

850 

860 

870 

880 

890 


7 SELECT A NEW CHARACTER IN LINE 

SP* = "A" J GOSUB 1080 
LPRINT CR* * J SP* = "W" 

IF L..S = MC THEN LPRINT SPC<3>* ELSE LPRINT SPC<4>* 
IF IZ(J) THEN LPRINT " "? 

GOSUB 1080 

IF LS >= MC THEN 880 

IF MC - LS <= 1 THEN GOTO 870 

FOR l.= LS+2 TO MC ♦ LPRINT SPC (9) * X NEXT L 

IF IZ(J) THEN LPRINT SPC<4)* ELSE LPRINT SPC(S)* 

LPRINT "**" 


NEXT I 
900 NEXT J 
910 GOSUB 1060 
920 IF NS = 0 THEN 960 

930 FOR J=1 TO NS t LPRINT "** 'ft LT = LT + 1 
940 LPRINT SM* < J) * TAB (MF* - 2)? "**" 

950 NEXT J 

960 GOSUB 1020 7 PUT 2 ROWS OF * AT BOTTOM 
970 LT = LT MOD LP 

980 IF LT+l-LP THEN FOR J=LT+1 TO LP X LPRINT 
990 NEXT K 

1000 GOTO 2440 7 DONE 
1010 7 

TO MP J LPRINT "*"* J NEXT L 
TO MP X LPRINT "*"* X NEXT L 


NEXT J 


1020 FOR L=1 
1030 FOR L=1 
1040 RETURN 
1050 7 

1060 LPRINT ’ 
1070 LPRINT 1 
1080 7 

1090 7 SELECT 


LPRINT 

LPRINT 


**"*SPC(MP-4)* 1 
*#"*SPC(MP~4)* 1 


**" 
* *" 


RETURN 


A CHARACTER FOR A SINGLE LINE 


1100 7 

1110 FOR L=1 TO LS 

1120 LL = ASC < MID* < SI*(J)* L * 1)) - 31 

1130 7 CONVERT NON-PRINTING CHARACTER TO A BLANK 

1140 IF LL < 1 THEN LL = 1 

1150 IF LL > 64 THEN LL = LL - 32 7 MAKE LOWER CASE 
1160 A2* = AL*(I * LL) 

1170 FOR M=1 TO 7 7 CHECK EACH SPOT 

1180 IF MID*(A2* * M * 1) = " " THEN LPRINT " "* ELSE LPRINT SP** 
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Adam Osborne foretells the Next Industrial Revolution 


in his new book 


We are already five years into a new industrial revolution, the impact of which will 
rival the first industrial revolution. It is based on microelectronics. 

A 

Technological advances and price reductions of microelectronic devices 
have occurred at such an astounding rate, and from such surprising 
sources, that no one has been able to accurately predict 
what will happen, or when. A 


And in the welter of new technological developments, 
no one has paid attention to the social impact of 
what is occurring, or the consequences of such 
haphazard advancement. The fact that half of 
today's jobs may disappear within the next 
decade due to microelectronics should not 
be taken lightly. 


/ RUNNING 
WILD 
$3.95 


Quantity 


Amount 


CIRCLE INQUIRY NO. 68 


Will the coming years prove to be a dream 
or a nightmare? In Running Wild, 

Adam Osborne scrutinizes the 
microelectronic industry for the 
layman; he confronts the 
reader with what is going 
on today, and predicts A 

what will certainly be j 
happening tomorrow. 

Be prepared. A 


Shipping (45c per book) 
Total Amount Enclosed 


V/' Cl,v 

' Zip:_ 


Name: 

> 

f Addroaa:__ 


. State:. 


. Phone:. 


OSBORN E/McGraw-Hill. Inc. 
630 Bancroft Way, Dept. 124 
Berkeley, California 94710 


For rush or credit 
card orders, call 
(415) 548-2805 

SI 050 
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:1190 NEXT N : LPRINT - "r 
.1200 NEXT L 
1210 RETURN 
1220 ' 

1230 ' CHARACTER DATA 
1240 ' 


1250 

DATA 

* -r" ", 


■ 


" r " 


• 

1260 

DATA 








1270 

DATA 

' ! ' r • ! “ r 

1 


■ } 

" r " 

j 


1280 

DATA 

" " r " ! " 







1290 

DATA 

" -r' XX XX “r 

XX XX 


• XX XX 

" r • 



1300 

DATA 








1310 

DATA 

- * * "r * * # * r#t#**##r 


# * • r 

#*##*** 


1320 

DATA 

• # # ' r " # # “ 







1330 

DATA 

- $$$$$$■, ■*$ $ ' , 

$$ <H 


- $$$$$ 

• r • 

$ $$ 


1340 

DATA 

• $ $$','$*$$$$ - 







1350 

DATA 

- ZZZZZZ"r- ZZ % H r 

% 


- z 

" r * 

Z 


1360 

DATA 

■ % ZZ -r*% ZZ - 







1370 

DATA 

- X • r " X X ' r 

X 


■ X X 

“r-X 

X X 


1380 

DATA 

•X X ■r• XXXX X- 







1390 

DATA 

' -r" " -r 

/ / 


■ ' 

- r * 



1400 

DATA 








1410 

DATA 

- ( ’ r ' ( ' r 

( 


• ( 

• r " 

( 


1420 

DATA 

- ( - r ' ( • 







1430 

DATA 

* ) - r - ) ' r 

) 


- ) 

" r * 

) 


1440 

DATA 

- ) ' r ' ) 







1450 

DATA 

■* * *-r B ***-r 

*** 


■ * t ** *** 

• r • 

*** 


1460 

DATA 

■ # ^ f • r •% £ 







1470 

DATA 

- + - r - 4- - r 

4 



" r " 

4 


1480 

DATA 

' + ' r - T 







1490 

DATA 

■ ' r - - r 




• r * 



1500 

DATA 

• r • r - r 







1510 

DATA 

' ' r - * r 



■ - 

" r " 



1520 

DATA 








1530 

DATA 

- - r ' ' r 




• r ■ 



1540 

DATA 

- - r • . . 







1550 

DATA 

' /-r- / -r 

/ 


• / 

" r * 

/ 


1560 

DATA 

- / - r -/ 







1570 

DATA 

- 00000 *r0 OrO 

c 

o 


o 

c 

0 



1580 

DATA 

0 Or' ooooo - 







1590 

DATA 

' 1 * r • 11 - r 

1 1 


■ 1 

• r • 

1 


1600 

DATA 

' 1 ' r ' 11111 - 







1610 

DATA 

" 2222 ■ f - 2 2 -r 

2 


■ 2 

“ r " 

n 


1620 

DATA 

- 2 "r■ 222222" 







1630 

DATA 

- 33333 "r 3 3 r" 

3- r 


33 • r 


3- 


1640 

DATA 

-3 3"r * 33333 ' 







1650 

DATA 

' 44 "r' 4 4 ' r 

4 4 


•444444 

• r " 

4 


1660 

DATA 

' 4 ' r ' 4 ' 







1670 

DATA 

•555555 "r"5 'r 

5 


"55555 

• r • 

5 


1680 

DATA 

• 5 -r-55555 ‘ 







1690 

DATA 

■ 6666 " r * 6 *r 

6 


•66666 

" r -6 

6 


1700 

DATA 

•6 6 -r- 6666 ■ 







1710 

DATA 

7777777 r• 7 "r" 

7 ' r 


7 • r 

• 7 

■ 


1720 

DATA 

• 7 'r-77 







1730 

DATA 

' 8888 -r- 8 8’r 

CO 

CO 


- 8888 

- r * 8 

8 


1740 

DATA 

' 8 8"r' 8888 " 







1750 

DATA 

• 9999 -r* 9 9*r 

9 9 


• 99999 

• r • 

9 


1760 

DATA 

• 9'r' 9999 " 







1770 

DATA 

• • r • :: • r 

:: 



• r * 

:: 


1780 

DATA 

• J J • r ■ 







1790 

DATA 

• -r- r* -r 

r ? 



• r ' 

f 


1800 

DATA 

• f * r ' 







1810 

DATA 

V 

V 

< 

a 

- < 

* r * 

< 



1820 

DATA 

a 


a a 



1830 

DATA 

a 


a a 

= a - - , • -==- = - - , ■ ■ r " = 


1840 

DATA 

a 

a - ss 

a a 



1850 

DATA 

■ 


a a 

> * r • > " r • > • r * 

> * 

1860 

DATA 

a 

> 

a a 

> ■ 


1870 

DATA 

a 

* ??? 

a a 

i> ?"r“ ? " r * 

? * 

1880 

DATA 

a 


a a 

? " 


1890 

DATA 

a 



■ r - * r • " r • 

a 

1900 

DATA 

a 





1910 

DATA 

a 

AAAAA 

<r 

<r 

AA r AA AA r AAAAAAA 



1920 DATA AA AArAA AA rAA AA 

1930 DATA ■BBBBDB * rDD BBrBB BBr"BBBBBB • 

1940 DATA BB BBrBB BBr'BBBBBB • 

1950 DATA" CCCCC 'rCC CCr"CC *r"CC "r’CC 


I960 

DATA 

CC 

CC r" CCCCC • 


1970 

DATA 

"DDDDDD "r DD 

DDrDD DD r DD DD 


1980 

DATA 

DD 

DD r DD 

DD r * DDDDDD " 


1990 

DATA 

EEEEEEEr-EE 

• r *EE "r-EEEEE 

" r “ EE 

2000 

DATA 

•EE 

•rEEEEEEE 


2010 

DATA 

PFFPFFF r“FF 

•r"FF •r“FFFF 

•r-FF 

2020 

DATA 

•FF 

• r "FF 


2030 

DATA 

• GGGGG * r GG 

GG r“GG ‘r-GG 

•r GG GGG 

2040 

DATA 

GG 

GG r * GGGGG ■ 


2050 

DATA 

HH 

HH r HH 

HHrHH HHrHHHHHHHrHH 

HH 

2060 

DATA 

HH 

HH r HH 

HH 


2070 

DATA 

• 1111 • r • 

II * r" II * r " II 

• r " II " 

2080 

DATA 

■ 

II • r ■ 

IIII • 


2090 

DATA 

■ 

JJ" r ' 

JJ"r" JJ-r" 

JJ-r" JJ* 

2100 

DATA 

• JJ 

JJ* r ' 

JJJJ ' 


2110 

DATA 

KK 

KK r"KK 

KK -r-KK KK * r"KKKK 

•r-KKKKN • 

2120 

DATA 

•KK 

KK "r KK 

KK 


2130 

DATA 

•LL 

" r “ LL * r *LL "r "LL 

•r-LL 

2140 

DATA 

•LL 

•rLLLLLLL 


2150 

DATA 

M 

Mr MM 

MMrMMM MMMrMM M MM r MM 

MM 

2160 

DATA 

MM 

MM r MM 

MM 


2170 

DATA 

N 

NNrNN 

NNrNNN NNrNN N NNrNN 

NNN 

2180 

DATA 

NN 

NN r NN 

N 


2190 

DATA 

• 00000 "r 00 

OOrOO OOrOO 00r00 

00 

2200 

DATA 

00 

00r" 00000 “ 



2210 DATA " PPPPPP "rPP PPrPP PPr"PPPPPP * 
2220 DATA “PP B r“PP B » B PP 

2230 DATA ■ GGGGG * r GG GQrQG GGrGG GG 
2240 DATA GG GGrGG QGQr" GGGQGG“ 


2250 

DATA 

•RRRRRR "r RR 

RR r RR 

RR r " 

RRRRRR ■ r " R’RRR 


2260 

DATA 

•RR 

RR •r•RR 

RR • 




2270 

DATA 

• SSSSSS-r-SS 

• r 

•ss 

•r" SSSSS "r 1 

Si 

2280 

DATA 

■ 

ss-r*ssssss • 




2290 

DATA 

■TTTTTT •r■ 

TT " r 

• TT 

• r • TT * r * 

TT 

2300 

DATA 


TT • r • 

TT 




2310 

DATA 

UU 

UU r UU 

UU r UU 

UU r UU 

UU r UU UU 


2320 

DATA 

UU 

UU r“ UUUUU ■ 




2330 

DATA 

V 

Ur " U 

U" r • 

UU UU* 

r “ U U • r ■ 

uuuu • 

2340 

DATA 

a 

UU • r • 

uu • 




2350 

DATA 

UU 

UUIrUU 

UUrUU 

UUrUUJ 

UUrUU U UU 


2360 

DATA 

UUUUUUUr" U 

u • 




2370 

DATA 

XX 

XX r * XX 

XX • r • 

XXX • 

r * XXX * r• 

XXX • 

2380 

DATA 

• XX XX "r XX 

XX 




2390 

DATA 

YY 

YY r ■ YY 

YY ' r ■ 

YYY • 

r " YY * r• 

YY • 

2400 

DATA 

■ 

YY • r ' 

YY ' 




2410 

DATA 

ZZZZZZZr• 

Z ' r • 

z • 

r * Z "r ' 

Z 

2420 

DATA 

• z 

• rZZZZZZZ 





2430 ' 
2440 END 
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MICRO-MARKET 


'TELETYPE MODEL - 35 $219.00 

Heavy duty ASC II Printer Read Only 100 Baud 20 MA 
Input pinfeed 8 V 2 ” w/elect. service unit, less 
cabinet, tested cleaned, ready for use w/addition of 
PWR Cord & switch, guaranteed, full instructions in¬ 
cluded. Send stamped env. for more info. 48 hr ship¬ 
ment w/money order. Shipping collect 50 lb. 

L.L. Palubinski 

P.O. Box 63 Newton, PA 18940 


TRS-80 Quality Software. Be selective! 

DOS; $49 DATA base/report generator 32K. $59 AC¬ 
COUNT receivable 32K. $39 INVentory key random 
access. $39 disk word processor. $35 MAIL sorts 
labels & reports. 

LEVEL I or LEVEL II: cassette inventory, data base, 
16K, $20 each. Stock security, check balance 4K, $10 
each or $15 for both. 


MICRO ARCHITECT 

96 Dothan Street, Arlington, MA 02174 



10%, 15% and More on ALL Computers, 
Peripherals, Software, and ALL other fine 
Radio Shack® products. 


Radio/haek 

Authorized Sales Center 

1117 CONWAY MISSION, TX 78572 

(512) 581-2765 fWFj 



SHORT CASSETTES 


C-10( 


ristSrOOlOforSTSOSOforSM^SO 

/ MICROSETTE CO. \ 

777 Palomar Ave. • Sunnyvale, CA 94086 


Duplication Services 

Microsette also offers professional 
duplication services for Commo¬ 
dore PET and Radio Shack TRS-80 
Level I and Level II cassettes. Our 
service provides mastering, quality 
control, all material including two- 
piece box, affixing of your labels or 
supplying our blank labels and ship¬ 
ping. Prices start at $2.00 each in 
100 quantity. 

MICROSETTE CO. 

777 Palomar Ave. • Sunnyvale. CA 94086 


Check our prices — We will not be undersold! 
DISCOUNTS! 

POLY-8813 1 drive-No monitor $2850 

POLY-88 System 2 $575 

IMSAI1-8080 22 Slot $650 

IMSAI V10 Baslc/C Kits S150/S260 

NORTH STAR First Disc System Kit $500 

POLY 88/8813 Software $2.50/Program 

AAAA Computer How’s 
1477 Barrington, Suite 17 
W. Los Angeles. C A 90025 (2131477-8478 


MICROCOMPUTER SOFTWARE 
(Floppy and hard disk systems) 

•Medical Systems for Doctors 
•Word Processing for Attorneys 

• Membership for Churches 
•Inventory for Auto Dealers 

• Client Accounting for CPA’s 
•Listings for Realtors 
•Fund Raising for Agencies 
•Financial Systems for all Companies 
If you are planning or developing 
business and accounting applications 
in the above areas for sale in the na¬ 
tional marketplace, our company will 
review and evaluate your software to 
determine its suitability to the small 
business environment. We will arrange 
marketing channels for your firm, and 
establish acceptable royalty provisions 
for all of your products sold to our 
customers. If interested in further in¬ 
formation about our National Micro¬ 
computer Software Marketing Plan, 
send a list of your applications with 
sample report and screen layouts, and 
hardware specifications to: 

SOFTWARE REVIEW STAFF 
MICROTEL, INC. 

P.O. Box 1098 • Gastonia, NC 28052 
704-866-7157 


TRS-80 “‘MESSAGE*** TRS-80 

An automatic daily reminder of any message! Calen¬ 
dar for any month! Appointments, family events, 
spec, dates, sports sched., client call-backs, dead¬ 
line tasks, meetings, follow-ups. VERY EASY TO 
USE! Automatic program entry, fully prompted. Re¬ 
quires 16K Level II with 1 disk drive. Supplied on 
tape with full printed instructions. $23.95CDN m/o or 
bank draft for quick return. 

BAWDEN SOFTWARE 

250 Montmorency Drive, #212 
Hamilton, Ontario, CANADA L8K 5H1 


Since 1957 we’ve been designing systems and 
writing software for business, industry and govern¬ 
ment. Now we have some exciting new products for 
the serious microcomputer user — those using a 
CP/M (TM Digital Research) type operating system, 
video terminals and line printers. The best way to 
find out what we’re doing is to subscribe to our 
Newsletter, just $5/year by first class mail. The 
Newsletter also discusses backups, diagnostics, etc. 

THE SYSTEMS SHOPPE 

Highway 150, (PO Box 227), Greenwood, MO 64034 
816/537-7927 


NORTH 

STAR 


USERS 

P COMPREHENSIVE 



MANAGEMENT 


FINANCIAL 

SYSTEM 


c n 


1000 TRANSACTIONS ON ONE DISKETTE.— 
PASSWORD PROTECTION. 

75 USER-DEFINABLE CATEGORIES. 

FEDERAL TAX REPORTING/PROJECTION. 

* COMPLETE BUDGETING. 

* CHECKING ACCOUNT MANAGER. 

* CUSTOMIZED REPORT GENERATION. 

* QUICK SCAN AND REVIEW. 

RUNS IN 32K, ONE OR TWO DISK DRIVE 

I SYSTEM WITH 80-C0L. VIDEO TERMINAL. 

PRINTER OPTIONAL. SPECIFY SINGLE OR 
£ DOUBLE DENSITY SYSTEM. 

CC MIDA$ VERSION 4.81 DISKETTE AND 
LU MANUAL- $79.00 (ARIZONA RESIDENTS 
$ ADD 5 X SALES TAX.) 

GET THE 

MIDA$ 

TOUCH 


CD * 
* 

>- * 
LU * 
^ * 
z. 

Cd 
3 


I 


■Ml 


3 

O' 


compusof tware ™ 

6714 E. BERYL AVENUE 
SCOTTSDALE. ARIZONA 86253 


< 

m 


SAVE MORE THAN 20%! 

NORTH STAR - INTERTUBE 
THINKER TOYS - HUH 

The smartest computers at the smartest price 


DOUBLE DENSITY 

HORIZON-1-16K kit, list $ 1,599 $ 1274 

Assembled & tested, list $ 1899 $ 1519 

HORIZON-2-32K kit, list $2249 $ 1799 

Assembled & tested, list $2549 $2039 

HORIZON-2-32K QUAD DENSITY 
Assembled & tested, list $2999 $2399 

Measurement Systems ASM Memory 64K $640 

Thinker Toys DISCUS 2/D, list $ 1149 $949 

INTERTUBE II Smart Terminal, list $995 $780 

TRS-80 to S-100 HUH, Asm. $350 Kit $260 
HUH Mini 8100, Asm. $139 Kit $103 
MARYELLEN Word Processor $38 

VERBATIM DISKS $29 

Which Computers are best? BROCHURE . . . . FREE 


AMERICAN SQUARE COMPUTERS 

Kivett Dr Jamestown, NC 27282 919-883-1105 


SORCERER SOFTWARE 

Huge selection now available on cassette & 
disk! SUMMER SPECIAL — FREE 12-inch 
high resolution video monitor with purchase 
of a 32K Sorcerer! Send a S.A.S.E. for 
descriptive catalog & prices. 


Computer Mart 

1395 Main St. - Waltham, MA 02154 


VERBATIM 

1-50 .50 + 

IBM/Shugart $4.85 $4.50 

Mini $3.20 $2.85 

Postage & Handling Additional 

201/471-6462 

E & L MARKETING LTD. 

292 Carmita Avenue, Rutherford, NJ 07070 

Visa & Master Charge Welcome 


TRS-80 USERS 
LOWECO COMPUTOR Introduces 
3 Diskless TRS-80 Programs 

•Telephone/Address/Mailing List Program 

Sorts by name or zip code. Retrieves telephone # 
from name and vice versa. Access time is under 2 
seconds. Over 100 listings, Level II 16K — $30.00 
•Checkbook Program — hard electronic copy, easily 
accessible. 170 listings, Level li 16K — $30.00 
•Mendaias for the Cybernetic Age I & II — Amazing 
graphics programs, better than TV — lasts hours 
without repeating or commercials. 2 sets of four 
interweaving designs, Level I or II4K RAM — $30.00 
•Introductory Offer - All 3 for $75.00 

LOWECO COMPUTOR 

1803 Rodney, Los Angeles, CA 90027 
(213) 660-7530 

6% tax in California—Cashier Check speeds deli very 



VERSAELOPPY $ 140 

SHUGART S A - 400 289 

Z80 STARTER KIT 229 

8K ECONORAM II 128 

EXPANDORAM 138 

Add 16 KB RAM 128 

VDB-8024 297 

SBC 100 224 

TRS-80 Conversion 98 


G i ve your TRS - 80 16K Bytes 

All Godbout & S. D. Systems Equip. 
Coll or write for complete product info 
Floppy cabinets & CP/M O.S. 
Business Systems & Software 
(918) 742-2778 MC or VISA 

3105 E. Skelly Dr. Suite 517 
Tulsa , Ok la. 74105 
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1 

AB Computers . . 

.50 

2 

ACS Service. 

.83 

3 

Advanced Microcomputer Systems. 

.46 

4 

AJA Software . 

53 

5 

Apparat, Inc. 

.117 

6 

Apple Computer. 

.15 

7 

Aukland Associates . 

.24 

8 

The Bottom Shelf, Inc. 

98 

9 

Bryn Mawr. 

:.37 

10 

Business Application Software. 

32 

11 

California Data Corporation. 

.127 

12 
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.72 

13 
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.3 

14 
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15 
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16 

Computer Furniture & Accessories. 
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17 
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18 
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20 
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21 
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.50 

22 
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.1 

23 
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25 
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.39 

47 
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.55 
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Micro Applications Group. 
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.5 
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Microcomputer Technology Inc. 

. 117 

61 

Microtek, Inc. 

.57 
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Midwest Micro-Tek, Inc. 

.56 

63 

NRI Schools. 

.91 

64 

National Technical Schools. 

.18 

65 

Northeast Computer Show. 

.122 

66 

Oberholtzer Computer Engineering. 

.93 

67 

Omnicomputer Products . 

.123 

68 

Osborne/McGraw Hill, Inc. 

.141 

70 

John D. Owen Associates Inc. 

.51 

71 

Personal Computing ’79 . 

.63 

72 

P.S.Inc. 

.120 

73 

Personal Software. 

. 7 

75 

PRS Corporation. 

.51 

76 

RCA . 


77 

Racet Computes. 

.34 

78 

Radio Shack. 
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81 

The Software Store. 

.23 

82 

SWTPC . 

.IFC 

83 

Spur Products Corporation. 

.44 

84 

Structured Analysis Systems (SP80). 

.18 

85 

Structured Systems Group Inc. 

.67 

86 

The Swingline Cohnpany . 

.17 

87 

Sybex. 

.20 

88 

Taranto & Associates. 

.31 

89 

Tarbell Electronics. 

.28 

90 

Technical Systems Consultants, Inc. 

.89 

91 
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94 

TransNet Corporation . 

.30 

95 

Univair International. 
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96 

Ultra-Violet Products, Inc. 
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97 

Verbatim Corporation. 

.16 

98 

Western Digital. 

.6 
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99.100 

A-Vidd Electronics Company. 

.114,115 

101 

Beta Computer Devices. 

.137 

102 

Bits N Bytes, Fullerton, CA. 

.127 

103,104 

Byte Shop, Lawndale, CA. 

.109, 126 

105 

CMC Marketing Corp. 

.138 

106 

CCI of South Bay. 

. 131 

1 07. 1 08 Computer Components of Orange County, CA 

111. 119 

110 

Computer Systems Design, Inc. 

.110 

93 

Data Discount Center. 

.130 

111 

Disc/3 Mart, Inc. 

.130 

112 

Jade Computer Products. 

.128-129 

113 

Marketline Systems, Inc. .. 

.131 

114 

Micromail. 

.92 

115 

Micro Mike’s, Inc. 

.126 

116 

MicroSource. 

.71 

117,118 

MiniMlcroMart, Inc. 

116,125 

119 

P.P.S. 
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Quest Electronics . 

.134 
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Radio Hut. 

.100 


Rainbow Computing Inc. 

. 110 

59 

T & W Communication Centers. 
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CAT-100 GETS 

rni HRi 


Complete on two S-100 boards, 
CAT-100 is the original 16-color 
imaging system with high 
resolution video frame grabber. 
FREE CATALOG stock 

request yours today 72 HR. SHIPMENT 

Video out: 4-bit D/A „ . 

16 levels or 16 colors video input: lull speed Expandable 32K byte 
~ i \ real-time 4-bit A/D imaoe memory 

3 RGB color outputs A _ » 

L '9 h, P en in P u1 

Phototrigger 



(^DIGITAL 
VIDEO 
SYSTEMS 


Dept. 53 595 Matadero Avenue 
Palo Alto. CA 94306 
415/494-6088 


NORTH STAR USERS 

VERBATIM DISKETTES 
$2.40 EACH 


★ ★ ★ FREE^ ★ ★ 

NORTH STAR NEWSLETTER. 

LISTINGS OF QUALITY INEXPENSIVE SOFTWARE. 

MC AND VISA WELCOME. ADD $2 P&H PER ORDER 

MIDWEST DIGITAL 

863 WOOD AVE. WICHITA, KANSAS 67212 


COMPUCOLOR II 

mod. 3 8k $1345.00 

mod. 4 16k $1495.00 

mod. 5 32k $1795.00 

Call for optional equipment! 

201/471-6462 

E & L MARKETING LTD. 

292 Carmita Avenue, Rutherford, NJ 07070 
Visa & Master Charge Welcome 



Special Sale! 

Letter Quality At Matrix Prices! 

Can Be Used As A Standard Office 
Selectric Typewriter 

RS 232 Interface 
15 Inch Carriage 
14.8 CPS 

Correspondence 
Keyboard 

Complete with Software Ready to Interface 

To TRS-80 Computer $695 

Without TRS-80 Software $595 

REFURBISHED 

IMMEDIATE DELIVERY FROM STOCK 

j, 214/357-5725 

••••-• 

• -•••• 

“KALBRO 

computer brokers 

Formerly U S Brokers Co . A Division of Kalbro Corp 

2636 WALNUT HILL LANE, SUITE 347 
■■■ DALLAS, TEXAS 75229 

MOjJ 



APPLE OWNERS 
AT LAST: A PUBLICATION THAT COV¬ 
ERS THE WHOLE APPLE II MONITOR 

TITLE: 'The Apple II Monitor Peeled" 

ALL EXPLAINED IN SIMPLE ENGLISH 

a All addresses given in Hex and n 

■" .. 


L 


Decimal. Organized for quick 
reference w/o page flipping. 

MAIL: $9.95 plus $1.00 shipping to: 

CESITkJRV—ELECTROflkCS 


(714) 990-3051 
447 Associated Road • P.O. Box 429 
Brea, California 92621 


I 


MICROPOLIS SINGLE AND DUAL 
DISC DRIVES 

for Z80/8080 S-100 Computers 

Single 1042-1: 143,000 bytes, Dual 1053-2: 
630,000 bytes. Transfer rate 250,000 bits/sec. 
Head load time 75 msec. Includes S-100 con¬ 
troller (handles up to 4 drives), cable, boot¬ 
strap ROM, enclosure, power supply, user 
manuals, complete Micropolis extended disc 
Basic and DOS on 5V4” diskette. Single-$569 
Dual-$1269 plus shipping. 

OMEGA COMPUTERS 

1032 NE 65th, Seattle, WA 98115 
(206) 522-0220 


ACCOUNTS RECEIVABLE/TRS-80 

Up to 335 accounts / 2 drives will run on 1 
drive. Does all inc. statements, reports. Post¬ 
ing journals too. $59.95 

JACK G. HATFIELD 
2895 Bedford Avenue 
Placervile, CA 95667 


TRS-80 COMPUTING 

non-profit newsletter 
$15 (U.S.)/12 issues payable 

Computer Information Exch., Inc. 
Box 158 

San Luis Rey, CA 92068 


^ • FOR TRS-80 T OWNERS 


PAYROLL PROGRAM 

FOR LEVEL It. 16K COMPUTERS 

UP TO 100 EMPLOYEES 
SALARIED • HOURLY • COMMISSIONED 
WEEKLY • BIWEEKLY 
SEMI-MONTHLY • MONTHLY 
CAN BE USED WITH OR WITHOUT LINE PRINTER 

The package consists of three cassette 
tapes in a three-ring binder with complete 
instructions including output examples 

of. . . 

• Initialization, additions, new employ¬ 
ees, and correction of company data 

• Check computation 

• Summary, correction individual data, 
and retrieval of data information 

Computes all deductions, accumulates 
quarter and year-to-date information for 
Federal, State and City payroll tax reports 
including W-2 data. 

Designed and tested by Certified Public Accountant. 

Price of entire package is $69.00. 

VISA. M/C, M/O. Check 

Illinois residents please add 5% sales tax. 

Dealer inquiries invited 

^Softwar e Unlimited, inc. 

5404 LYMAN AVE. (312)969-0239 
DOWNERS GROVE. IL 60515 
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All-In-One: computer, floppy, I/Q16K RAM. $1595 


| Heathkit H89 


tW Tm 2U ticroprocmors 
ClKti 2.848XHZ 

1 SC bytts RM *xpindiblt io 48K 
lispltyi 25 lints by 88 ehtrtettrs 
Cbtrteitrsi 5 x 7 dot utrix, upptr I lowtr east 
firaphiesi 55 sptcial graphics charaeitrs 


Ktyboardi 72 bays, 81 alphameric I 12 function 
control (8 ustr-dtfinablt) 

Kuitric btypadi 12 fctyt 

Cursor Mdrossingi relative I direct for full cursor control 

Uit functions! Insert or delete character or lino 

Video! forail and rovtrse by character for highlighting . 


New Heathkit® H89 


102K bytes storage 


Learn by building 


All-In-One Computer 

Heath takes the risk out of selecting a 
balanced computer system. Now, video 
terminal, floppy, keyboard and 8-bit 
computer are brought together in one 
self-contained, compact unit. Nothing 
hangs out. 

Two Z80's 


Built-in floppy disk system gives you fast 
access to programs and data. Each 5V4- 
inch diskette has more than 102K bytes 
of storage area, enough to hold entire 
files. The All-In-One comes with 16K 
RAM, expandable to 48K. 

Hundreds of uses at 
home or work 


What better way to learn about comput¬ 
ers than to build one yourself? The All- 
In-One is available in easy-to-build kit 
form, as well as completely assembled. 
Like all Heath electronic kits, it comes to 
you with its own easy-to-follow assem¬ 
bly manual and a nationwide network of 
service centers to assure smooth sailing. 

FREE CATALOG 


The personal computer has never been 
simpler. Or smarter. Two Z80 microproc¬ 
essors mean terminal never shares pow¬ 
er with computer, as do most desk-top 
units. So this terminal is capable of a 
multitude of high-speed functions, all 
controllable by keyboard or software. 


The All-In-One Computer runs programs 
written in MICROSOFT™ BASIC and 
ASSEMBLER Languages. And it accepts all 
current software written for the popular 
Heathkit H8 computer. You can choose 
from scores of practical programs for 
home and business. 


li^l i TW TI 



For complete details on the 
Heathkit H89 All-In-One 
Computer ana nearly 400 
other electronic kits for your 
home, work or pleasure, send 
today for the latest Heathkit 
Catalog of values. 


*$1195 without floppy. Mail order kit price, F.O.B. Benton Harbor, Ml. Also available at Heathkit Electronic Centers at slightly higher prices. Prices subject to change 

without notice. _ _ _ 

Heathkit 


HEATH COMPANY, DEPT. 343-570, BENTON HARBOR, Ml 49022 
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Ape Fest, Efficient, Anc 


Rely on Graham-Dorian, a full-line 
computer software manufacturer, for 
sophisticated programs — the most detailed 
on the market today. They’re ready to go to 
work immediately or to be tailored for even 
more specific needs. 

On-line capabilities enable you to make a 
single entry and update all affected files. An 
inquiry into a file at any time provides 
up-to-date information — no batching or 
sorting of input data. 

The programs are easy to use. Messages 
on the video display guide you each step of the 
way. Programs make use of indexed 
sequential and chained files for fast and 
convenient retrieval of data with efficient use of 
disk space. 

Order in standard eight-inch disk either 
double or single density, or various mini-floppy 
formats. Each program contains a free 
CBASIC-2, plus user’s manual and hard copy 
source listing. 

• Accounts Receivable — Records invoices, prepares 
statements and trial balance reports, etc. Automatically 
reports aging of accounts in periods of 30, 60, and 90 
days, with each item listed separately. 

• Accounts Payable — Vendor lookup and change, 
entering vendor invoices, writing checks (many options), 
cash flow analysis, accounts payable check register, and 
vendor list. Ideal for analyzing expenditures by vendor and 
by due date. 


• General Ledger — Includes lookup and change, making 
journal entries, trial balance, transaction register, chart 

of accounts, financial statements, and monthly closing. 

• Job Costing — Provides work order lookup, enters 
labor transactions, material set-up, progress report of 
hours, labor distribution report, weekly labor reset, actual 
versus estimated cost per job. 

• Inventory — Can be connected with cash register for 
point of sale inventory control. Number of on-line items 
limited only by disk space available. 

• Cash Register — Creates daily sales reports containing 
information on gift certificates, paidouts, overrings, 
refunds, and how much in each category a salesperson sold 

• Payroll — Handles 100% of all necessary payroll 
functions including state income tax tables for your state. 
Ideally suited for both large and small companies. 

• Apartment — Said one user, “Obviously, this was 
developed by apartment owners.” The package fills 
virtually all the needs of apartment owners and managers. 
Ideal for projects with 75 units or more. 

• CBASIC-2 — The most comprehensive and powerful 
commercially oriented BASIC available today. 
Enhancements over CBASIC-1: integer variables, multiple 
line functions, CHAINing with COMMON variables, 
additional predefined functions, etc. Comes free with any 
package, or purchase separately. 

Compatible with many computers: Northstar, 

IMSAI, Altos, Cromenco, Industrial Micro Systems, 

Radio Shack TRS-80, SD Systems, Digital Microsystems, 
Dynabyte DB8/2, Micropolis MOD II, Vector MZ, and 
other 8080, 8085, and Z-80-based systems. 

See your GDSS dealer or send for information 
packet and sample runs. 


Graham-Dorian Software Systems 

A Division of Graham-Dorian Enterprises 

211 N. Broadway / Wichita, KS 67202 / (316) 265-8633 
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